KoORFEEE E30% 515 (2015

H &

(G ]

G DORER D 3

—arta—FI 7747 A (CG) £TU7—F ¥V UTUT 1 (VR) DK~
%%%#% .................................................................... 1

[v o R T LTRE]

FIIEIEORFL AR YT A

T L AU D A U AUHESE | oooeeerrrrrrreereerssnseeeeeii s e e et 12
(245

I 97
TEDO R T E D R EEAE oo 99
TTEDOFNFZE] G TR ODZEP cvevrreee e 100

TE DRI LS A LS ZEPN v ovreeree et 102






B okt %H30% Hl5 (2015)

B ERABEBOBEORERES
FD3—arvta—F75374v7 & (CG) &
T7—F NI T VT4 (VR) DB~

K5 ol BR
A HBRFLEER

1 FxPx
AifEE TT CT OHBLUCE -7z, ZZICE > TEHBEGZENIT R T LWIFRIZASTL L E -
TRV, CT OERIZOWTIIATIL (2D (2) ) THELIBRTHE W, §2FTHLRES
5 OMET —~ b RHEICHRGHTT 2 LEISE BN, BRO B DI34 E TORFRO X #i
BaERtg Ll Lz CAD Of7E % C TR ZXIHRE L7-C ADOMFRICE S BTNV WDTH D03,
ZHUIARARETH o7z, &V DITHZIEN Y O C TICE L TR X BE D X 5 1THFED I
TSRS LEBMIENRTE TR0 b TH D, MEMZIBH 9512 EW =X H1I2C T
GInbIBEE 254, arBa—ZORENLHK 50 F, XHRFE RS 100 230 L TR
WORBEN—FIC—FOEHZ A2 TWEEHICY 2> Tt B2 L), ARXOZA FAd
2 BHOMTIZCGEMNVRODERON—RITHY , N HICH@ET2HME L Ta vt a—
HEANPFIE LTz, ZORERE L THEGAIE DI A U2 b — 02 2 XS 93] 124
REEWZLOIZENETOT 4 A7 LA OBECHIB SN “lex s “Z & bimiciin
“LO7 ZEEZTLTHND (HDOWITHEREZERTED) 7 bDICR-TZEE I 2L THD,
ST, ARFmSCIIBEIC S E L2 11,12a,12b,13] D037 B ORM R FEBN T UETIR O % 3 /ET
oD, KX TE2ILED 3 Bk 12bllcx e T 2, YRFFEFOMREETH L 20 EEDC
THBRIZSNOND X212 D LT OEREBD TV, 20100 ORPITRGEARLED 2 [
W 12b] THLFoEN-@Y TH D,

EH DOIEETC GOIEE EDT= D1 1965 FFHH & Bbi b, MRS A 5 X BB EI R+
KFZCHEHE LTV, AHBERFERAGEEE X — b LT Y . REOKMEFH R
0 B RRTHHIEO T RIZE LTz, MNZICGOHEHFO—2F-EICHY, 4
OEDFT IV VEMT 4 AT LA ICEDba—~vr v A H—T 2 ADEHTH-
27774 w7 204l

MEEFORPUIT LAEWLIZ LA LNDIH S H D, &5 D DILMEEORBEFOE H EfGAAE D )5
HBICEHbNd Z EMFTLWHIEICHKET 2 Z N TENLTH D, BIERMICE 21E 1995
FEEOZ L THh D,

il

2 ar®a—%r777 47 A (LLFCG) {2V T

CGITOWTIIAREEEBEBIC L > TENIEANY R vy 7B REISNTWAEA 11,4 H 12],
2L OEENEEICHMkZF > T d L EbND O THMIENET 5, £721B 121l b fiHIC
P L7,



EFHDOMIEETC GO AEBDTZ DI 1965 FEH & b s 2, #WIHoEO (BEgEIRI) o
TROFERIZONWTITBEDEEDERD WL 22 TR LI B 08, CG DB ORKAID K E
72AR 1T Whitted 512 X 2 EHHUBBREDBHZE (1982) TV EEHITE 2R T\ 5 [%H 84,
FIUXCGIZEBIT S (LA ray) OFZFEHfEICL, TV 7 LRV H Y 7 DEE
Z et L7 S nl,

IO EMPEAMEZDIZEORERGESLSDAFNITIAT 4y LX) T
(photorealistic rendering) O D & ZA LR o7, MEFSTIEA D7 T 7% TR
LZERFT VBT —va v ORERY— LV ELTEHESHFRETTLEYT—2a VOMEAD
ikt ooH5, CGTREYRAT I 7 v ALbEbhd, [mEY— R3]

CG X4 CPHEHIEICBIT D RARDY —- L ThdH b, BlZIZLTIZEEDTEICH D EE
ECHD, hur, X—IFR—H— VaTdZ vy INR—=0 TNRE— FAX=vT HLDD

Fi, TA A=A Y REEOEHDOT VA Fa, oo WFRE CG NEERFEEIZRIZL
2o W<OMIFATH DVD TROEND D BEINRY, ZNHDO—#IE3D (R —F4—) %
LN TENBIC—EREEIC R o7, 22 LZo3D i d Ly CG TlEZewa, 3D #&&

CEERE2-L DT T5mD CG HMiciEid 5, EEEE 7 X —O | 3D %)
IFHEHRTHST-0N, Z1E CG ZEDICEHE L0 THALAZ L IT BT~ DTh D
('Y —F4] .

3 N—Fxn-U7IU7T 4 (LLFVR) T2\ T

LUF VR Do b FE LALSH 02121 > TRIBICH AT 2, VR 8845 L7- DX 1995 FHTZ -
oo URETHHMRERNH T DOIT TITES | REDEMRIILLTOL IR bDTH-7125 9,

VR= ((RAEREREE) (= (ABRIHERR) ) OBLFERICIES < KRBk

N TIEEERN IS 0o 2ndbminicvy, £9° VR IZALHICO bzt Ttdh
Do TNEFEBRITH A OTEZE L TRERT S, 76> T VR 2FEHT D703 E FIARRE
ERBCEDIVICEB LA TR b2, 2212 CG MARER&EH R4, &kicZ
FBRCEX D FENRMLETHD, 22 TH CGREE L&A FT-T,

B (1995 ) (X VRIZ—DODFATIED L 91272 > TEY | #Hx D VR BREEXIN TV,
ZDO—EIZHONWTIE B 02] 2, [y —K2]

VR OFNFAE TIEELFNICA OGNS, HlZIX3DME, 7—A (K<L Tnadkoic, =
NTREEKR CITEHEHOEEORI T L —325L A7) —v 2N LTarva—23HFEEZL
TND) 2L, VRIZATIET LEDOBMBIZHZ < BN TV D, Fx T ROBG L L TER
SERTWS, BIZITRIEFEEE > TVWAA4DMEEHRTHEIEONRHLH LD Thd, Fhk
A2 EHEEOA =Y —IZHOE TBENORFZii#ZICO b b | FOEIZEAZRE 1T
=0 BN RnmnsEaing-, @b@ﬂﬁ%ﬁUéﬁfwéiﬁﬁhéoﬁ%
FINDHICR o THELIFIEEOREZFEKT 5, HAICADITEEO 3 Koot it
(three-dimensional 3D ) CITESHEEZEWKRT S5 LU,

5 8 UTLT VKL HfT
7 5 VI O B TR RIS S T B OMREZE M ORGP & 1 872 5 M 0

_2_



LONRHDLH, InET VXM (digital geometry) & MRS, 7 O X VEBALER T T
VB ER DB TH LMD ZOT VX NVEMFEEHNY L CEBLERD D, TD—H
XUEM 12,181 TH iz, 3D 7 VX VR FILZ LSO T 2 & v B QLR O B 58 D S
ELTHLHAEADHEFE TH- I L5, 2001 FELSHEIWICHRYMAT, ZHITHESE
WIE—FEOor— R~y 7N TETNENLRYVT ol &b b > TREOMIIL 2 F1Z
ETTERIBMH09.12], 2EETICK1LIZ3RET VX NVEMEOEATHY . 3KRITT
CHEANVHEOHEBGET L TH D, MIBIXZ DX IIT/NIWSLHFERN SR EEZD, Tk
W\#E (K7 E/L voxel) LML ELEORZENVIFE1IZLH. ZOMITMEO 2>, 1
DHEFEEZOICEZDHZLE 1HFEOMHZE (delete) EWH, HAE 1 DEFEP 2HEL TH
KEDO FARa P —RNELLRN (KENRZNEZD, NPV L) & X, R PIXHE
£ A[HE (deletable ) &5 9, P2 deletable 70 & 9 2O HEEEHEFREHE & WV, T
ZNVEMOREEERMETH D,

BT & fa o BIEIZIE R LT < ALER % XTE O KE FIMIRR (L (iterative thinning) & FESS,
BASBNIZKE LR CRBR) 2D, K3z —flzxd, Zhia 3kaT ¥ LV
WA L7 RO Z K 423 d, 22 CEERI LT WML oFkTHY ., FK
FOBIZ R LEL YD ICKEORLEA I E ZATTFIREZKZ D0, R FERICRARLELD
WCZOHLHEZ & HICHORE THD 220, 1XHx OFEROARIKFEL, TOWRD LI
WHETH D, AiE % dmE t (surface thinning) , %#F ZM# k. (thinning) & FEA TN D,
LI FETHRL ZOWRFHIRT 2 DIZHIBRATRERZE TH 5, Z O 3 RITOHIBRATRESMHIZZ D
THOBRRKOBETHST-NHEMETH D7 OFEMITEMOEIZHD S 02, 03],

T UL NI ORISR o T2EEETH D . EL O NITiER v m AL e, 7272 oF
T =~ e LTERDRPR00DBNRHY  HEHWT —< Tholz L B, FERMIZIEL 1980 4
REZIL (E VDT 3 RILT P E VKM MREOFERT —~vD—2LRole, TNLHDE
7RI B M 02, Toriwaki09IZHED 5 = LR T& 7=,

Virtualized human body

Slices
(=Cross sections)
(=Set of 2D images)

Bl1 3KTLFZENTEDEEG T RIS O LGHE (2 (voxel) & FES) D
EFYVTTETCNEEEZ B,



A
Sy (eTRED i)

- MUFROEE

(W CT X FAN)

B 2 3 KiCHEEDABEDIEI DA Zo It EaR & X89I/ 1 & &b TEV = T,
HILA UK EHEZ2—EDEIDRE L TENEDD, EITEIANTEZRS 23,

ADEE RS IR

nmta(mnnz)'
2 DA T 2HER EOH

B3 2XTCT KD R ERIFRRIE DB,



3DRIFEOFmibE iRt

CHmft>

(@)

(c)

(d) CHEL)  (e) Gamity (P

B4 3K 5 /VERDBEE EMRIEDOHBE FERITERDC TERIZEH

STHHULIZRE S &, K2 O X 5 e FA72 KT 6 N O S A FIXTEINC E OALEIZH Y |
COREOREIEZLEDLIMNIIEMLTEBLZOUNSND EFH & ThMIME: EDIBIRFE
DOIFEMIEFCTh oo, L LBEOEAIZIT TR 2% 5 REOEKOHR TIZZ o Fik
ERVICHETE T, TCRERT v v ¥ —ZBRKEOH LIZB bIFIZb iy, &2
I CG B LI b RER L CHEFINKE THDH, ZHIEKMimHE —E DR % FOR &
ARTNEZEDECEOEEMAERZTZT THEN, L &b 3RTEEITDND T,
ZRUCEGR EOMT A LTV, #HEXZUE EH TR BN 2SR 0T 27 L
AFERPRALZENTHLZEL BWEBRTEE, TNEV LY 7 b =27 OTRTEHA O
FoRENHEICRE S, ZOZLEFMELTHAE Y AN > TUIESNCH AN T-, AW
STHRRDBZFITH O OB B REERFE T GIZE NS TR WA 2 R TE 20 b,
ZH L TWODOMIZH CG DRBIZIREAY LTWe, TOHORRO—FZK 5IZRT [=E
Y—R5, 6], —HTIEHED CG ITFx DML E ZATREICHEA TV, FIFLO L
A hL—=V T ORETHD, ZHICESTHRNITIV AT v 7 LU FY 7T CYRHTE
EERHLE->TCW) | ThbbEMZE-SLK VICARZDEESL DHMMIKIEICHERT S, B
HETHIZOEEDT —~ 2o TWeFHITHRERIZR > TV, ZORROELDON D
EDEE 02l ANz, TO—HZM 6 127 T, ZAUIBEIZER OMOJERIC & ATEE N L
2 endd, SRTHRNPRDEERIZEE S,

AL DEL DN D DFI %K 3726 6 1R, BHEE & OHFEITRIRDOK C 2T D121k
Eol, HERIOMMITEELECTENOH LIEWMEOZOEEEZH LI E 20, FRC
BERBWRIIR o7, SOBREBFEEE G X DOIITERIEST LB S, LI DOEET

_5_



ITEEDPBEIIREIRERITENSTZ L, o7 CGHIELFFHIZITHN » 72 b DI 720,
WOM 6 1T Z FEHIC L TR IR AL LI LebDTH D, M HMb )
DENEWVNI RN DEEIS LT b D THD, ZZTETKRKDLECCOIEH B L 72> TL D,
BJ 81X EDFAFIZ AR ZZET CTEINONHEARZ DL IICLIEbDTHD, S HIZHIITFEE
DEGY HT Y B> THI W B T2 B R 2FTEDONEICBEN T Z ekt ATHD, 22
TRDENBFHOL I 2L —2a UPHBFIZASTLS D, T2 ETREFTTRUTNR Y K
BT OV I 2 b—a Tk L7z, 2 o0 Cik[Yasuda 9012, [B 12alic bEEL
a7z,

R 5 BEEDRFZT RIPELE L IIZEED—EEE Y ] > TEZ 5 MEBED—EFSE
2L IITHE,

6 TV

A SCEUSH 13a,blicfi< % 3 MTh D, [ 12al0SFEMITUGETCH 5, RRBYITIE
1980 FERFIFHEIC NS 5, CT BGEE CEMEBRIB W UIREEDORR TH L, £N7ZITT
1372 < CTHGAFIZEB N TEH CG, VRAHHELL, #EMZiZh 7 —T L EY a UHGERIAE Y |
F—bigE =t — (k) BHEBSRL o, TREMTIIEINMEST BN
TV LN TIEZR WA | ER OEG A R HRY 77— L0 CG, VR HEif3MY & ER DT
bolobil S, TONIHTHRADIFRET —~v b HRICKE LDV | EFERBLE~D VR &
. CGItH (BOFMI Il —ay) | CGIIBITAEEEH, 3RITT VX V&ML
9 3 HIAMNHENL L Tp<, 2B, ZF— 2B L TTRENDBEMEOFKHIZH V. FTESICIERE
AIHEER SN TRV, EFITE OIS 20, KITK S AHEEINS L 9IE, W&
W AR ENEHEBE DR TH 5,

=Y — MR
[T &= F1] HEEDOF BT TITEFai B C G EBFFICA O TOLEL I ICFET S,
EDE 2T D XL H]TH S,

[FE—F2] 30, FEEIZIETEZ ORGSR Z I M 560, Z41 6125
W SFEER TS THRICH L GIIcd T L Z EIZno/k, b4 TERILY 7 —

_6_



Fy ) TV F r (KFEBE Virtual reality Kigg X TH VR FHEqE) . 22 B2 —X 277>
7 > 2 X (computer graphics Kan X TIF €6 EHE7l) & LTS, LT FKin X TIFEZDLL
FIDJFTG LM 04b]1ZFETE& 0056 20 6 &R HICH W73,

[z —F 3] EECDFI TR T 0 2 LY DI IFAEL LTSN
1ZUITIRAAGP L Db D TH o, TDO—PIEK ST L, ZHbEERERD I ThlalmwE
INLTE, ZDIEL VEIBEDAERIZ H & BPILE D 20 F DK PP HRA L CG 220 235 DIC
(T L7, EE1ZR S NSO FIH DI T —~ ICHR DA TEE D06 THS, ”
B CDEBED Y T —IKIL A 13]IZBFTH S, ZHICIRS F6 CEHD CG Ef DEHEE
HEhrzi,

[T —F4] ZDEDERE ELFRZICRE L, BIZOIHIZE Zh—fgEl Th 3,
L, NTIZTT L RPEE DF I FRNBD D - EIZTEFDIFE TES MO >7, Ehlio
TOBDHIHITELTDEDTOYHETE RS, ELADHBEZ CG TOS53L57 bDEo/
INEEHED ORI TERSE I DBIEFDNL>7E, A1ThEEHSIASCEICAL
FEOLDHDA = —DT =T NEDSIEEERTEEEDENIZL S UTNS EBFHE
JHOTIE L 2o /e, 7o EEFARDGEIZ Z DFRDBYRE A D[Al@E 7 FH 7 # > /- D& A
L, GHFE1#EN L < B LT,

[T EY—FN5] B—[IDERFT I 231 96 44E, 7 —F L EWENT 96 04FZ
BE S, ZHEFEEICY T —T L ER—KIE—RREIZINA S, 10 7 —BeFE DIF(CIZA S,

[TE—F6] ZALDELDCGDRDTE|EZ 5FEYE LTI S FIZHHETIZR 0,
1] LA FEGIZTAIEIC EMTH S, 72006 E 0 Tho TEYEHLSTREELRITIE T /0T XA
DIEG 1T 000> TER RV, BXBSSRTNEL T A YU TEEBRP D oL &IZEEE
EFULFoLT S f DRI V=T Y TEARE K> T, FFRTAY D TEHE R
NES o TEE, ZIEDT XYV |THED TEE S TRINYDEEEZ 1 6 THIROHE TSI
o Fr o TARRE— Y T TREFHAD CG EBEITEYGEHL T HFREL LIVTEIL
X THoE (HEHELFLFI0) , &HETEXDGHIZHED S = & 73T = [Yokoi 86/, %

b5 RN IFED L — T LA Tt —E A T 6 B D FE L HHIZIR O TE
Z_/ffo SEDE—FRRT DR EFFNCIRE L TELEZERH S, VO FE TIEHFEITH
RIS Ly, HFEZITITENR D DR D 5 5 PEZNTZ DIFICDII 5 5370 ZRPH 5 1%
L0,

[TEY—=F7] Z CIREEEIZOND THO SN TEI LN P —D2H 5, g XED 11
SEE DB &0~ 72, diE, CT 13t 3 —Xt & —FKalln 73 I 2E DN IZ—H 1L T 1
il & itk 75, ZHENEEEITE L TE)D L2036 & —S ke L Tl d 5 L 91275,
FERANZ & 2B —SHINNED | MR Z 0 TRE)T 5 2 LIC8 8, ZDLFHENY /X F+
> (helical scan) CT *Is$s, 1 9 8 6 FHENE X/ Z DT0/T PR ITFHFH 73 F T & 7

_7_



&, TDECTITEIEAEZDLHAZ o/, ZDIIETRIE 1 DEGE 7 /I OB
FONRT LD, Fot DHFIE L BN HE e, FEFEZIZC TREDKE RUBEATH o7, =
FUZBY U Trd 2555 4 3158 JE O T2 FIZEE (5 BB R FESE) DRI 15
ZEESATEPLS TER LR,

[X] 6 BEED—EEEFFBIN L TNV KA % 2B L DIZ LT, IR D—E#8] D o
TEBEL TAREDD, FWDBEEIARL THRE, FBHERILFIHE DB DEME D SFEEH
PUTRUDEZIRPHE,

B 7 BEEEDMABEPERT, F6 LY CGRFENIITALDEAL,



K8 FEEDGIY Y& Ee, = DEIZRE EHEINFWH I 2 L—>3 PHEEIZA > T3,
TETEBH—DEI D H L & BBIE 10 B LI L L 7ED TIFEHIZITE 2 7=,

B ARRERRICZ RO E Z [} > THW A TRRFPRFABE A 2R - ArEEdR. &
TSR AR TR %,

SCHER
FEEF OLBETF .2 5 ¢ IR CREde MR s . ()= A1 —iRBLH 2>, 2001

Bl 021 B lfli—ER © 3WRITT 4 ¥ & /VIE{GALEL, IR E, 2002.7

Sl SSIEMGERfR D= DT ¢ X VEHGAE (1) (2] | IBRE, 1988

A H 121E EHE—EE - i boRIEER, uE, 2012

FH 121K 2y 7 REkEE”. 5 H B 2012 45 1 A 20 BT (2012.1.20)

CT %5 02] http://www.weblio.jp/content/ = > &’ = — %

Bl O8I MM — BB ; /35 — G MALER D KL, R EL . 1998

RAN—12]RT 4 =T - XA J— G, &, A DREEE GHED  IBM &Fro“y
My ruayes b AL A A E0E 5 K5, BIERE, 2012

(4 881475 —. WHZE, M /EH. B —AR, FHEFE : CT =RITHifg & FV 7= A R Tl
B AEEUI Y I 2L —y gy, EAETEARTS, 26, 6, pp.231-234 (1988.12)

[Z2H 84lZZ2MZE3E, MUFEH, Bpi—AR, EBMER. ZFHE " BHMEERROTZO OB RN
MOBBRE, EHILEE A CEE, 25, 10, pp.953-959 (1984.11)

[Hoehne95]K.H. Hoehne, B.P. Flesser, A. Pommert, M. Riemer, Th. Schiemann, R, Schubert,

[
[
[
[
[
[
[
[

and U. Tiede: A new representation of knowledge concerning human anatomy and function,
Nature Medicine, 1, 6, pp.506-511, 1995
[ToriwakiO9]J. Toriwaki and H. Yoshida: Fundamentals of Three-dimensional Image

Processing, Springer-Verlag, 2009.5



[YasudaO9]T. Yasuda, Y. Hashimoto, S. Yokoi, and J. Toriwaki: Computer system for
craniofacial surgical planning based on CT images, IEEE Trans. on Medical Imaging, 9, 3,
pp.270-280 (1990.9)

L& 0dal Bipfdi—ER . : 2 ¥ a—% 7T 7 ¢ v 7 ZAEOEAIM OFER, HRKFT 7 =
LA R—hk (SCCS Technical Report ) N 02004-2-01. (2004.7.)

LS5 0218 el — B0 (A LN o X 7 A D848 & EHL, C ADM News Letter, No.34, pp.4-12 |
a2 —Z SRmGZE Y (2002.1)

L& 04bl Bl —EF : CG HAI OB W, 5 ¢ —sX,  pp.51-53, (2004, 6)

L& 95]E AT 5/ 3—=F ¥ LU 7 U7 ¢ OFfetkE, X #1004, 2 Ea2—% 504, CT
25 FEEB 2 5, HEH 954 10 A B, pp.26-30 (1995.10)

LSl 931t —BF « &EHE “ [R5) Wi s [Sbs )] mifg~" | EigET3E55, Vol. 22, No. 1
pp. 1-2 (1993. 1)

(& 1B MHAE—Es, BRI —  EAMGLES 0FED %R, TD1 —arEa—F L
WO RITVOLLIEE ST, PRERRFHERELFEH T 7 =V 1V KR — b,
No0.2011-1-01(2011 48 4 9 H)

LS 12al Bsliit—5R, B Il ARkE—RE : EAEIELE 5 04ED —FIRFE, £ 3 —CAD & CAS DHF L
WEEBE~DFE R PRI RIE LR T 7 = )L LaR— b, No.2012-1-02 (20124 11 H 22 H)

LSl 12bl St —BR, R )Ii, MRgE—RS— « EEAEGAEE S 0 FD0—HIG5, €02 —CT
BIGE BIRITT 4 VHA VBRSO E Y | FRRPIERI LFHT 7 =V LR — b
No0.2012-1-01(2012 456 6 H)

LB fi 091 Bt —EF « RLOBFZEEIE, =D 1, {548, 13, 5, pp. 389-401  (2009. 9)

LS5 10al B iti—RR - RAOAFIEEIRE, 20 2, {5548, 14, 1, pp.23-38 (2010.1)

DS 10D It —ER « FLORFIEERE, = 3, {5 54LFE, 14, 2, pp. 97-106 (2010.3)

U5l 10l Sl —ES « FAOFITLEEE, £ D4, 54, 14, 3, pp.189-200 (2010.5)
[FAR 112726 - RO TV A U H, REZER &AM E., WEZE « mIJFE KRR, AkEE,
RFE R, AR AZARR, B—AR, R b s, SR FrE . L, 20111.1

[A& H 128 BE—REEE, WOE-IMEEE, b0 aRFiREZESmE WEL
B ERE 0k —, mAMER. B, BES . AR, AZAK, ZaM =
BAmELT . BLTRE) « Mo bAREO ERHEFR, EHR, 2012.10

(/974927 204la 0 Ca—FT7577 4 v AREFEREE o Ca—¥T77 7497
A, CART SH%=. 2004

DSl OSLS il — BB . ARMESR. PERE IS - Mg EHMWEL (1) 777 4 7 A, Forfm, =
74k, 2008.11.10

DR 091 S i ali—BR - 326 TA b ARGR] 2R LR, T ASAT News(FRKFA
THBEE M2 —=2—Z  No.25), pp.26-36 (2009.12)

DSl 1215kl —RR G AL ARG 1 TBORMEREE 274, 35,  pp.195-199 (20
12)

LB 1815/t —B8 S (AL ARG 2 TBORMESFE 28%, 175, pp.1-10 (2013)
[Whitted80] T.Whitted: An improved illuminati model for shaded display,

_10_



Communications of the ACM 23,6, pp.343-349 (1980)

[l SOLE MR —EE, REFE M MIGALER T L) X A EHALEE, 21, 6, pp.613-619 (1980)
[ 75]d. Toriwaki : On the software system SLIP for image processing, U.S.A.-Japan
Seminar on Digital Processing of Medical Images, Oct.27-31, 1975, at Jet Propulsion
Laboratory, U.S.A

LSl 8TLESMHM—RR, BEHSR . “a v Ba—¥ 7T 7 4 v 7 AL DFEADFERR, BRERY
58, 12, 1-4, pp.3-11  (1987)

[Yokoi 86]S.Yokoi , K. Kurashige and J.Toriwaki : " Rendering gems with asterism
and chatoyancy ", Visual Computer , 2, 5, pp.307-312 (1986-5)

[P0 12130 Rk BRI — B SE 4 FE AR o R BYSERE | B OFEEE. 27,3, 27,
3,pp191-192 (2012)

[Toriwaki0O9]Junichito Toriwaki and Hiroyuki Yoshida: Fundamentals of Three-dimensional
Image Processing, Springer-Verlag, 2009.5

[Yokoi90]S.Yokoi, T.Yasuda, and J.Toriwaki : "A simulation system for craniofacial surge
ries based oin 3-D image processing " , IEEE Engineering in Medicine and Biology M
agazine, 9,4,pp.29-32 (1990.12)

[Yasuda90] T.Yasuda, Y.Hashimoto, S.Yokoi, and J-I.Toriwaki : “Computer system for
craniofacial surgical planning based on CT images” , IEEE Trans. on Medical Imaging,
9, 3, pp.270-280 (1990-9)

_11 —



FHI9E HORF R T T A

(L] TBoREs
[SLfe] TIETERTE

AEMICR b DR U]

[£#79] 201546 A 12 H(&), 13 H(L), 14 H(H)

[£55] TETERFRERTBX ¥ /A
[fRFEAHEEN] RS AR
TEL: 078-382-5561 N 5566

T 650-0017 7 i YL XARIT 7-5-2 5 KR FPE R AR
E-mail: hihonda@hyogo-dai.ac.jp

[HE5AN] FIEEE T275-0016 THERESEEHEBE 2-17-1  THELERFHEEHM AT

TEL: 047-478-0645
(Z#] 25 -

[ZREisE]  —i% 4000 [, %4 2000 M
A=A
6H 128 (&)

9:40-9:45 BAEDOFF:

EORF—i%

9:45-10:10 Boerdijk-Coxeter helix DX
Al Z P T3 2 2

gk (TEELERY) . FIREE (F)
10:10-10:35 FHEBEERIC L 2HFERKKD T &
VAR

ANERE—RS (TEETIERY) . FiuREE ()

10:35-11:00 7A VXU A MU w7 « U TS
DTFHA
=5 R KFEA EH)

(11:00-11:15 {KE)

JEDR %
11:15-11:40 & RIS dib O KI5 & Ry T %
DES

VERRRRRR  CERIRSIS At v & —) | A FHFIRA

FAX: 047-478-0575
FEEB L HIT—#% 5000 M., %4 1000 M
[ZBE<] 201546 H 13 H (1) 1745 XY

E-mail: yoshinori.teshima@it-chiba.ac.jp

2 5E 20 fEZ v Y

(N ZAF harxz o) K= GROER
RE) . —fE CGRE R4 &)

11:40-12:05 77X I o=y hTEBL T T +
UAROPT D HET IV
AIRIES (BERSKE)

12:05-12:30 5 O
FONFR (EILRF)

(12:30-13:30 BVAA)

EORF—fix

13:30-13:55 T VA VRFHAEIC K DRFEAFSE
EAKEE] R LR FHRR) . KNTLEk
(R 240 TR R) L AKEFE L (B T KR5)

13:55-14:20 vy va7ax-DEF AR O HEE
o= GFRCERCR )

14:20-14:145 WA —ARZ U TMARXY T —
NDAFu~v T A hOKELTK

PHAEEP AR (X RF RSP . ZIRBEE (M
EAEAEE)

_12_



(14:45-15:00 {k#4)

DT
15:00-15:25
BCI

7 FeEiE e R . BEE (v 3
YT =Ny 7 v =T) LiEE (BEER
K)o REE— (oK) o IilfgEaE (u
INTERT), BEFER (Y7 harta—7 4

V73— v SRR

k7 o T EGAERER O NI LD

T H—F A
15:25-15:45 b A7 U v AR OBF LB
KWSFE (BAEHFER)

(15:45-16:00 fkEA)
IR N DR Ui - 15

16:00-16:25 DEONL—TTEREEZ % 5
REAF (7 RKRFRFERE - BALFAHTEAT)

16:25-16:50
22N\ T

RIS LRSS . Kia JE2 (AR
). AR Ol EZERE)

BEDRGY I L B 2 FERIFRIE

16:50-17:15 HM#RIKFE 7 7 A X =BT 557
A O ST 2 R

Hippe GRERT) . WAEESES (F).
AAEE (FXFR)

6 H 130 (1)

O i
0:00:9:25  KFRIE A FF M+ % 7 L DFHEHY
PRy T VAT B — 4

BB (TR

9:25-9:50  [E A BHT F 1 2 BoHIA I ey ] 6
DFHI AT O BA %
JFHERER (THETERT)

9:50-10:15 HEHOHBREZ GLMEANL TT v
v 7 L F OIS
FATBAEE CREEERT) . AmRilt (/)
(10:15-10:30 f{k#A)

R ET - NBHEER OB OFH %)
10:30-11:15 SO LIEOM (R — A9 6
DD IIH)

FptA (TRETHERT)

11:15-12:00 1O Lt BITAXED)
AR (FETERT)

(12:00-13:30 BVAA)
(12:10-13:20 EEZEES 7402 =)
ekl - B EMIC A o b Ui
i - 52 5)

13:30-13:50 A LIIZHOWNWT FEEE : KEAK

13:50-14:40 fHON T U 2 K5 EARHE D)

7= HBAED

SEEE GREBRER)
14:40-15:30 FFEtEID OB E X 2 5 il
DIEA FERFRE

KR (BALAITSERT)

(15:30-15:45 {KE)

_13_



JEoraiB] CEZEEEL, 1/F575))
15:45-15:50 LD e A7 kbR & [BlR PR 2 8] 0 %%
Z DAL

HNEF (RFIRRFERFRD) . ALIRSEM (KRB
KT o REARIM— CRIRORFERFBE)

15:50-15:55 LM’ < S BICEE T 5D
(WL ) DERFR--- TR JE MR ME |2 55 < Mlfa 22 T
ETIV

IRV (KRICRERFRT) . AR — ()

15:55-16:00 AERE S AR OB % & FEAL
RAER (TETEKRT LTRD) ., SFEE.
WARZ—., A, AR, FIEHE

16:00-16:05 ffb A1 DHLRARY

i CIRRY) . HREe (F), FAE
+ (BrRY) . M ORIERT) . AHEA (1]
TERT) . Aoorid (EPERFJEBH R )

16:05-16:10 ~—F A LAR~IT > F—LD5L
RRAL (BT UY)

FIRFIE (TELERT), HRE (F),
IR (B KR40 5 %)

16:10-16:15 fih B EJHHIEKEO L B B L%
DfihE%

AP (FRELIERY) . WEA—E (F).
FARFIBA - (I K7 B 1 R 31 S )
HEpE] (FEERANRABIZEAT) . BT (R,
FilEE (TELERT)

(16:15-16:30 fk#EA)
16:30-17:20 #MEB LOHEEBE 5K

(17:20-17:45 {KE)

17:45-19:45 ZRHE (2 BEE 207 7 Y)

654148 (B)

EORF—i%
9:00-9:25 A AR RERR A 2 HIV Vo STIRm S
BRI O A (R BT A

W2 (4R RFPE. Prince of
Songkla K*%) , IMEEARHA (& HR5) | ARkl (4
FRFRZERD . AT (4 HREKFRFRL .
mAa gk (40 AT BTN R PR | R (1@
FRFRFDT)

9:25-9:50 Ry NU—Z7ETNVICL - TIRZ D
A ) F B & X LB

HIIER GUBAE) . I GUA A,
P FAR % Rl phot i)

9:50-10:15 i LIC X 2K - A% TR OF
]
(A CRERTHNEYE) ) | B IR E R
CRERR )

(10:15-10:30 fk#A)

AR SN %R CtEE - 5 3 i

10:30-10:55 Ammonite IZR 554 Li-H
HfC % 1 @ Pravitoceras sigmoidale

i CIaRT. BORFHEE L 7 —),
HEEY (F)

10:55-11:20 EfAm 0 O @R bEATBRICE
A4 - FEOER

PR (RRRERT) . 8RR .
B (FEFERT)

11:20-11:45 3 ¥ XY OBEFFI-E O BEKPER
MR —B (B ETERS). BMOAET (F)

11:45-12:00 /7 v ¢ O FE - HoAn Bk g
ARG R (B B RS7) B Ak & 5280

_14 —



(12:00-13:30 JBKRA)

(12:10-13:20 FORMA fRHEZESE 7402 %)
JE & an

13:30-13:55 BHE N ETefhH—R IV
AR FZIKER)

Py

13:55-14:20 ¥t HARDK DOIEH
HIFESTF (IR TEKRE)

S3FE 2

&

14:20-14:45 7 ¥ X )V FEEBREICB T D BRI
A8 x Y 7 7 2 —DEhER

EEBEH RO RT, LUT) | B 5,
TR

74— A

14:45-15:05 WM o o> TS Al E BN Al oy 03 K5
EAIZ G 2 D088

RAEL (I R RV ER T, & iR R FRT:
BE) | GHREME (I B IR RF) L K EEET) () |
EAEMR (R, BFRAE (F), SHEEE @
REFERFERD) . BRw (4 dfRKFRFR)

(15:05-15:30 fAk#EA)

DR

15:30-15:55 EGFEE [ CT v AT ADREHE
AL (B RFERTED) . RHAEF (R
MR . FHFESE @HRFERFRD)

15:55-16:20 7 7 7 X )VERAI AR ECGELIA D E)
BIRED T T 7 B IVIRTT

FEFES ROEERERRE)

16:20-16:45 U > I Ofie X iz o T
EERER (LA B\ R

(16:45-17:00 {KEH)

OB F i

17:00-17:25  JEELRIZ 72 o 7o T Aave” VRS IR D>
5 OFEFEREIC BT D B AR 4117
gL (R R

17:25-17:50 7 EDOMEZF#E LI-fE D LRI
FAE T HER O MRS DR 2L
ARILERS (BT T3 i 45 B P 22AR)

17:50-18:15
BT 5T

AR —BS (BALEAFZERT. BLRIRD) . & e,
s

KinbERFE %> < 5 tE R PSII

18:15-18:20 PBASDEE

_15 —



VURY I LFE

OB &6

%30% s (2015)

Boerdi jk—Coxeter helix MR IIMMAIZHIZE:ET 5h

OHREEIR. TR & IA

TRETHERT B A = 2R, T275-0016 THEEREEK

HPTHE VR 2-17-1

How does projection of Boerdijk-Coxeter helix get close to a circle?
Keita ITO and Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract: It is impossible for every regular polyhedron to roll without changing the height of the centroid while

rolling. A linear stacking of regular tetrahedra which has no translational symmetry is called the

Boerdijk-Coxeter helix (BCH). The more a BCH becomes long, the more it rolls smoothly. A projection of BCH

to the plane which is perpendicular to the roll axis of BCH changes as to the number of stacked tetrahedra.

Authors investigated how the projection of BCH got close to a circle.

Keywords: regular polyhedron, Boerdijk-Coxeter helix, projection
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Random packing of equal spheres by computer experiment

Kenichirou KOJIMA and Yoshinori TESHIMA
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

Abstract: There is no analytical solution of packing density for random close packing of equal
spheres in three dimensions. Our computer experiments give the value 0.6049.

Keywords: sphere packing, random close packing, computer experiment
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Design of Isoperimetric Grips

Koryo Miura
The University of Tokyo (Professor Emeritus)

Abstract: By the isometric transformation, a circular cylindrical surface can be
transferred to a concave polyhedral surface without changing its perimeter. The
present study is to design slip resistant polyhedral grip forms for sports goods
and work tools by this method.

Keywords: grip, slip—resistance, sport, bike, work tool

1. 7Y o 7E®iRE, TORER
AWFIEOR VO BRIZ., 7V v 7OERHRIPIKTH D, bo b bk EmBIRIZ
Fig. 1OL57%, bDOTHD,

Fig. 1-a Fig. 1-b

Fig. la lZ7 =277y b7V v 7 ThVD, 8HFED LIZ, ROICEREDT —F
DENNLTWD, Fig. 1b X, F#oO 7V v 7FTHDH | 3 %/\7%=|E[ﬂi)§ﬁﬁﬁiéhfb\
Do WOHETHERS INOLOMERTIX, 7V v 7OV IEDD TH D, AiFITELE L
T, RAEBICE Y (8AROREIAH 2 2) ., HBHF XM L2 ERIESICEY B
MIZED2EmMBEEIH D), B EZIEDLEHAE L Ate,

RMBBIKGE T 5 HIETIR, 72—y OFEBEOEANC XY BEEPUIIRmICMNZ 5
JESCHBIT 25, BXZINDBEORIFETH 5, WU%%C% WZiX, EDENEEmD

Fhide b, 202 biF, AR—YTIZ, AL TITENEELH-245, HEEZ
LTAR—=NLEISEE., 437 MIZ ﬁff%ﬁi7)y7%$M’EQME@ﬁ%K%

5o_®&%7)/7%l®fi MEIZADOERZLTCLE S [1], £72, DO/hS 05
FrMRLTHMAHREORF CIX, REBEBRICLERENDBRIMER 2D,
FBEEOF ML, LR X H)ICMENRD DD T, THTIEE D EICEER 22V IRR T
WCHRTET 2 HEFEI A9 H, Fig. 1-b Bl X Hic, REARMNZIERT D &, WD
K%DﬁﬁﬁéhéoL#L&ﬂ6\%%%@7477i7kbf%\wﬁ;%ﬁ@_
WHDIZR D, TOERFEKIE, 7V v 7TOE—~DERNRT A —Z TH 25 EE DM
EET 5007, BEEZAEOEE, @YU RMMERER TER2WIEA D

_20 —



2. TAYRIVABFNI T « TS
AWETlE, AEZELIEDHZ L2, ol R&E Mm%, HEEVIZERSE S,
TV TOHLWREIREZT D, “isoperimeter” Lix, FEEMEEZEKRT S [2],

i O

Fig. 2-a
Fig. 2-ald, LT 27V v 7ORKOEARAREZRT, bHAAL, BN R 255
L72bD TR, TOERRERLZEBMFHREZH T LIZbOTH D, &L, NAKOD
EARzZ =y FTEDODNLTWS, RAKZ=y FOAEBERITH T, FABRRIIMTH S,

Fig. 2-b

Fig. 2-b %, ZOFIHMETHELEL, ET L Th D,

ZORFFEELEL T, iso-perimetric grip OEIBEH AHENIH S T/ » TE T,
* FSICHEOWMYEZ R TE D

X ZNTHO NG, 2FICHEHEmE (B2 5o LLcm) THhH, Wb b MAERn
* MM ANHE, BE. RO G RICHBMIZ oML TS

*XOMEHEEIIHDY, W EEN, KVIELNRT Y v TOTHA N AlhE

¥V IEDT =T 2 EIGE, ERERDT, WLHRIBETD

¥ BRI RO T, WHLWALMAIFELRZVOT, HIVHLINTLES TH D
RRETNT A= FNE L ZERRBRERIIHIETE D

3. FEDOORMNY

ZORFAIT, BROBETEVONWTELOTH D, EHIL. HIFEOMEOEBRN
WMFIE O FE T, Fig. 2a lCHERI L7z, B NAER SN, TOKRIEFE, 7D RKREWVWHED
Thole, TNEFICLELLE, 20727 Y) v FRICENT-OTHDH, —ETEI
LEDOH S EFoTH, FRAOLEBHLTH, ALE2CLosnDET7 v FT5HDTH
5, ZOHTYOBRRERMST H72DITIE. FOAD=ZALDHN6DT Fu—F72 L
TIE, RAETHDHDOT, O HFMOLEEELIET D,

M. ARWFZEICDONTIL, ETVEEF T, KR KFORMEROW ) Wiz iZnwiz,
SCHR

[1] =z, N7 A M)y Z7nd#, FrodLrr, 22, 99—113, (2014)
[2] =R, B2 MNEEEO 7Y v 7. BAT A U %E 6 1 [FEEH
JEFR R RS, f@H(2014)

_21 —



Y URYIY LFE EoOREAEE H30%  Hls (2015)

IR TR BR OO KIS & RFT (=
VERRABES (EIRIRNEA A 2 —) 0 AHIRA (N F AT Lhaxz o),
R GROAECERERE) . — B O - FHRE)
B B B T L 47-1
sato—-1k510@miyagi—pho. jp

Global/local geometry of higher dimensional crystals

Tkuro Sato, Motonaga Ishii, Jin Akiyama, Sin Hitotumatu
Department of pathology, Miyagi Cancer Center

Abstract: We have constructed 4 kinds of higher dimensional crystals, [1]Minkowski
tiles, [2]BCC tiles, [3]FCC tiles and [4]HCP tiles. The fundamental metric, including
k—-face number and volume of semi-regular polytopes are determined by global type
Wythoff arithmetic. By using local type Wythoff arithmetic, we can compare mechanical
stabilities of them. [1] have the most favorable form through every dimension.
Keywords: Wythoff arithmetic, Minkowski tile, BCC tile, FCC tile, HCP tile
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Origami—models of Platonic solids

constructed of achiral units

ISHIHARA, Shozo
Saitama Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: By making use of “Science Origami” , which represents three—-dimensional
structures of crystals and molecules by means of polyhedral skeletons, Origami-
models of the five regular polyhedra, called Platonic solids, which are composed
of tetrahedron, hexahedron (cube), octahedron, dodecahedron and icosahedron, have
ever been constructed of chiral units, conventionally. In the present work, an
achiral unit, called “Junction” , which had been introduced in making Origami-
models of tartaric acid and cyclohexane, is used for making Origami-models of
Platonic solids. It has been revealed that a cube and an octahedron can be made
of two different types of achiral units, Junction and the other one, respectively.

Keywords: Science Origami, Polyhedral skeletons, Platonic solids, Chirality
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Five-braid
Kazuo Azukawa

University of Toyama, Toyama

Abstract: I show how to braid the five-braid, and give some remarks

Keywords: Five-braid
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Scientific Activities by Design Students
Ryuji Takakil, Katsuya Ouchi?, Shinji Mizuno?

Abstract: Some scientific researches by design students are introduced, which were made according to
their voluntary activities. Aims of these activities are applications of their results to design creation
and not writing scientific papers. This kind of activities were suggested by one of the present authors
(Takaki) to students of Musashino Art University. It was found that some aggressive students have
strong motivation and ability to undertake scientific researches. It is expected that this kind of activity
will produce a new trend of design researches. Two examples of such activities are introduced, which
are concerned respectively to pattern formation phenomenon and branching systems.

Keywords: Design education, Scientific activities, Pattern formation, Branching systems
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An Extension of Sharkovskii’s Forcing Relation

Yoshihiro Yamaguchi (Teikyo Heisei University, Ichihara, Chiba 290-0193, Japan)

Abstract: We propose new forcing relation among the periodic orbits appeared through the
tangent bifurcation in the logistic map. This is an extension of Sharkovskii’s forcing relation.

Key words: Logistic map, Sharkovskii’s forcing relation, Bifurcation diagram, Window, Code.
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Water depth and shape of stromatolite in Hamelin Pool, Western Australia

Gumpei Izuno!, Akihiko Shibahara?
1 Research of Cultures and Sciences, Graduate School of Hoso University.
5-13-5 Senju, Adachi, Tokyo 120-0034, Japan
2 Chishitsu Hyohonkan, Geological Survey of Japan,
1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan

Abstract: We reported shape changes of stromatolite depend on water depth in the
intertidal zone of Hamelin Pool by illustration. In addition, we compared these
illustration with 3D images reconstructed from photographs to emphasize objectivity.
As a result, the relationship between shape of stromatolite and marine regression

were clarified.

Keywords: Stromatolite, shape, water depth, marine regression, Hamelin Pool.
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Lorraine Olendzenski., 1991

81 Jahnert., R. and Collins., L.B., Characteristics, distribution and morphogenesis
of subtidal microbial systems in Shark Bay, Australia. Marine Geology 303-306
(2012) 115-136.
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Brain Computer Interface by EEGs on Recalling of Playing Cards

Takahiro Yamanoi!, Hisashi Toyoshima?, Suguru N. Kudoh?3,
Shin-ichi Ohnishi!, Toshimasa Yamazaki4, Michio Sugeno®
1 Hokkai-Gakuen University, W 11-1-1, S 26, Central Ward, Sapporo, 064-0926.
2 Japan Technical Software, W 3-1-14, N 21, North Ward, Sapporo, 001-0021.
3 Kwansei Gakuin University, 669-1337, Gakuen 2-1, Sanda, 060-0812.
4 Kyushu Institute of Technology, 680-4 Kawazu, lizuka, Fukuoka, 820-8502.
5 European Centre for Soft Computing, Oviedo, Spain.

Abstract: The authors measured electroencephalograms (EEGs) from subjects on
recognizing and on recalling 13 types of playing card images (from Ace to King)
presented on a CRT. Each presented image card is the club. The canonical discriminant
analysis was applied to these single trial EEGs. Four channels of EEGs at the right
frontal and temporal were used in the discrimination. The data vectors are in eighty
four dimensions. The number of external criteria is thirteen, from Ace to King. Results
of the canonical discriminant analysis were more than 90 % for three subjects. We
could control a micro robot by thirteen commands from images of playing card.
Keywords: EEG, Canonical discriminant analysis, Brain computer interface, Playing

card image
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% Table 1127”79 . FHAIL7= PC 76 Z 0¥ B R % Bluetooth IZL - T, w47~ R
XY 13FEBEOEEHRE AT O ER AR E Lol

Table 1 Example of result of the discriminant analysis for playing card recognition

(Discriminant ratio 92.81% Subject YT). Letters in red are discrimination errors.
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Mathematics and form in the hysteresis loops
Morishige Yoneda
Japan Electronics College, 1-25-4 Hyakunin-cho, Shinjuku-Ku, Tokyo 169-8522, Japan
Abstract: Hysteresis loops are a phenomenon of history in the response at the external field
which are observed in common at magnetic materials, dielectric materials and elastic body.
However, until now, these has not been almost approach from mathematics and form. In this
talk, I will describe the general approach from mathematics and shape of the hysteresis loop.

Keywords: Hysteresis loops, Magnetic materials, Dielectric materials, Mathematics and form.
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On the Formation of Heart Loops

HONDA Hisao
Kobe University Graduate School of Medicine;
RIKEN Center for Developmental Biology

Abstract: Using the cell-based model of vertex dynamics for a sheet in 3D space, a
columnar tube can be changed to a loop like the embryonic cardiac loop of animals,
where cells were assumed to divide in anisotropic fashion with a longitudinal belt
consisting of non-dividing cells. Anisotropic behaviors of cells were discussed in
relation with asymmetric expression of genes.

Keywords: cardiac loop, vertex dynamics, anisotropic cell behaviors
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Asymmetries observed in branches of leaves.

Akiko Nakamasu

Kyushu University, 3—-1-1 Maidashi, Higashiku, Fukuoka City, 812-8582 Japan
Abstract: Leaves of plants are not the completely symmetrical structure even if they
show attractive balanced shape. The asymmetry is observed in several axes and orders
in such leaves. Some kind of dissected leaves show the branched structure having
asymmetries. The asymmetries were observed in the number of leaflets positioned
upward and downward of each primary leaflet, then the directions of asymmetries were
considered spices specific. From the analysis of a mathematical model, it was known
that the symmetrical branched structure could be generated by expanding the leaf
margin at the equal speed based on the equally spaced positional information. When
we introduced the different speed of each growth axis to this model, the asymmetry
of branched structure could be observed, even if the equally spaced pattern underlying
the behind of this branch formation. The difference of growth speed could well explain
the degrees of asymmetry in actual plants. Therefore, we confirm the plausibility
of this hypothesis, by investigating the distributions of leaflets in several plants
that indicate the difference of growth speeds

Keywords: branching structure, leaf shape, asymmetry,
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Geometrical Consideration of Molecular Structures of
Cone—Shaped Carbon Clusters

Takashi Yoshino, Mikka Nishitani-Gamo, and Mika Shiraishi
Toyo University, Kujirai 2100, Kawagoe 350-8585
Abstract: We considered molecular structures of cone—shaped carbon Nano clusters
from a viewpoint of geometry. The vertical angles of the clusters are restricted only
five values corresponding to degrees of torsion of given hexagon ring.

Keywords: Cone—Shaped Carbon Clusters, Polyhedron Geometry

1. [XC®HIC

WERAOLDI N =X I UED—HR] EFFEATWDLI Y T RAZ y ZJIRORFET /
77 A= (CNF) 2B 7R D EMRIRBM B O A IZE D fLA TW5DH. ONFIL, REFERFN1H
LMK DTy TREE L, MiERE T EEZXOND. vV ED—R MR TDOH
koD 7 (LLTFHEERIRFEZ 7 A% —) 1%, FEBREMFICL > THEEOTEM OEN B
L2EMbroTVnD. Lanl, O FHE (RERLFODRBVTT) HREMIZE T
EDOXHTHR DD, THADOEWITBEBN 72O ERHNZ2ONREDORRLRENH 5.
RIFTRTIXZORBEZRMFRICERT I EEHENELTWVD.

2. Euler OZEATEENSDIRES

HOLMBTHERZANDZ LICL s THH#EBREZES T D HREMEEZRIET 2720
2, Euler OZHEEEHED LEROEBEZHE L. MERKEZEZ 72X —IZHER L
REROHLNDLRY, TRTORZBIRTFOMOBILIIARATHDL LIRET D, BAFOSE
TEZIE, KHEELIZAFLUIME S ARE 6 AT THER I, T XTOELKREN 3
ThdNZHE 2525

BEHDN 6 ARTHEREIN TV IRIEO MR IRZmEZEZ S5O T Euler O%H
BEMEZHEHT2ZEICLY, ZOMERREZ ZAX =T 6O HLER ETEMBDR
BRTHERIN TV ZERNbholr (X0 — ORI ITH#EBEICTRMNT D). i,
MEERKF 7 TALZ —DOREIPERSTHHEZ L2 ABROEEIIRCTHDLIZ L E TR L
TW5a., 207, H#EERIREZ, MR THERZ AN THEREINLTWNDOTIERL,
=Rt /) Fa—TDLoC, SEREOY—bF (KRHFKEFOY—F) 2D LICL
STHEDLND & HIHr L7z,
3. —rOKIDA

ANEBRY— bEMEEERICALD DX, Vo ZRICERBLENER (NAREZRTREZY v
7)) OBRIHEZGYOVERY, UNHICHLNARERE> CTETEEIXLIV. T0BXH%K

_42 —



1: BEZEZ 0B (n/3lEl48, k=1).
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A Study on Systematic Approach for Extraction of Partial Models in
Symmetrical Structure Systems

Takeshi AKITA!
'Department of Mechanical Science and Engineering, Chiba Institute of Technology
2-17-1 Tsudanuma, Narashino-City 275-0016, JAPAN

Abstract: This paper presents a study on systematic approach for extraction of partial structural
models in symmetrical structure systems. A block diagonalization method is used to decompose
displacement vector spaces into symmetrical coordinate systems. A simple example is provided to
evaluate the presented procedure.

Keywords: Symmetrical Structure System, Group Theory, Block Diagonalization
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Development of predictive method
for microstructural evolution in solid systems
Shotaro HARA*
*Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

Abstract: Since sintering of sub-micron-sized particles is a critical phenomenon affecting the
electrochemical performance and reliability of energy systems such as solid oxide fuel cells, a better
understanding of this microstructure-related process is of great importance. In this study, we show that
kinetic Monte Carlo modeling is capable of quantitatively predicting the three-dimensional (3D)
microstructure evolution over an entire stage of sintering at the sub-micron scale. This is achieved through
direct comparison of simulation results and 3D microstructural analysis using focused ion beam-scanning
electron microscopy.

Keywords: solid oxide fuel cells, microstructural evolution, sintering, numerical modeling
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Mathematical Properties of the Building Blocks That Include Several Circles

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

Abstract: In this note, we present a family of circle-based 3D blocks for building geometric and
organic shapes and also investigate fundamental mathematical properties of these blocks.

Keywords: building blocks, circles, silver ratio, 3D model, 3D printer
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Elephant Legs and Ant Legs (Mechanics of Shape based on Scale)

Koki KIKUCHI!
'Dept. of Advanced Robotics, Chiba Institute of Technology
2-17-1, Tsudanuma, Narashino, Chiba, 275-0016

Abstract: In this lecture, robotic design principles based on scale are introduced. Since the
volume force such as gravity is proportional to the length cubed and the area force such as muscle
force is proportional to the length squared, scale down from m to cm changes the physical
dimension. The smaller the body size, the larger the relative force per weight. This scale effect
determines not only the design parameters such as leg thickness, leg arrangement, wing shape, and
structural symmetry but also the control method. Here insect scale robots are shown and the
characteristics are discussed from the viewpoints of statics, kinematics, and dynamics.

Keywords: Mechanical design, Physical dimension, Scale effect
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Shape and Evolution of Molecule -the shape survives-—

Gota Kawai
Department of Life and Environmental Sciences, Faculty of Engineering,
Chiba Institute of Technology
Tsudanuma, Narashino, Chiba, JAPAN
Abstract: Recent progress of protein structure determination revealed that several
proteins share same shape in many cases. The shape is important for the function of
proteins and survives during functional evolution of proteins.

Keywords: Protein Structure, Evolution, Origin of Life
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Coiling Morphogenesis of Epididymal Tubule
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Abstract: Shape formation during organ development has been extensively studied from a
molecular angle; however, understanding of the mechanical process regulating the shape
formation is not understood well. I talk about the epididymal tubule morphogenesis as a clear
illustration to show that mechanical aspects involve in the organ development, and propose a
physical mechanism underlying the morphogenetic process of murine epididymal tubule. Also,
the relationship between the shape and the function will be discussed.

Keywords: Biological Morphogenesis, Organ Development, Pattern Formation, Epididymal
Tubule Patterning
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Left-right asymmetric cell intercalation controls
clockwise looping morphogenesis in Drosophila
Erina Kuranaga
Lab. Histogenetic Dynamics, RIKEN CDB, 2-2-3 Minatojima—minamimachi,
Chuo—ku, Kobe
Abstract: The left-right (LR) asymmetry of the looping organs, such as the heart
or gut, arises during development. Although the molecular mechanisms behind the
breaking of bilateral symmetry have been well analyzed, little is known about the
cellular mechanisms and behaviors that control organ morphogenesis downstream of the
LR determination. In Drosophila, the male terminalia is known as a LR asymmetric
looping organ as a result of clockwise genitalia rotation at the pupal stage. Based
on our theoretical and in vivo data, we proposed a procedure for clockwise genitalia
rotation in which LR asymmetrically polarized cell intercalation organizes the
cellular movement in a clockwise direction.

Keywords: LR asymmetry, imaging, rotation, drosophila,
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The mechanism of the transition between bilateral and radial
symmetry of flowers

Aiko Nakagawa', Miho S. Kitazawa? Koichi Fujimoto!
1 Department of Biological Sciences, Osaka University, 1-1
Machikaneyama—cho, Toyonaka, Osaka 560-0043
2 Center for Education in Liberal Arts and Sciences (CELAS), Osaka
University, 1-16 Machikaneyama—cho, Toyonaka, Osaka 560-0043

Abstract: The symmetry of flowers has been experienced multiple changes during
angiosperm evolution. To understand the establishment of symmetry during flower
development, here we focused on the arrangement of floral organ primordia. The
theoretical and experimental studies have revealed that the inhibition of primordium
initiation by old primordia regulates the organ arrangement in plants. We introduced
the inhibitory signals from adaxial and abaxial regions into the mathematical model.
The model reproduced the transition between bilateral and radial symmetry as focused
in WT and mutant of Antirrhinum and Arabidopsis. Our results predict that the

inhibitory signals are responsible for transition between floral symmetries.

Keywords: flower, symmetry, mathematical model, cycloidea, blade-on-patiole
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Mechanical modeling of what epithelial cell polarities form
wedge—shaped cells.

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

Abstract: Wedge-shaping of cells is responsible for bending multicellular sheet
leading to morphogenesis in animal epithelium. Although the cell-shape changes are
required for cell polarity in apico-basal direction, what mechanical forces operate
in the subcellular level is little understood. Here we introduced the apico-basal
polarity into a mechanical model to explore a condition for the wedge—shaping. We
numerically show that modifying apical constriction can lead to apically or basally
wedge—shaped cell.

Keywords: epithelial cell, wedge—-shaped cell, apico—-basal polarity
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Development and evaluation of biological macromolecular models
(ONaoki Nemoto, Masanobu Iwamura, Taiichi Sakamoto, Kouki Kikuchi, Gota Kawai, and
Yoshinori Teshima
Chiba Institute of Technology, Faculty of Engineering,

2-17-1 Tsudanuma, Narashino—-shi, Chiba 275-0016, JAPAN
Abstract: We developed biological macromolecular models as teaching materials for
students. The models assisted them to understand 3D structure and interaction of

biological macromolecules.
Keywords: 3D printer, DNA, RNA, Protein, teaching materials
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Enlarged models of microfossils

A. Matsuoka', T. Kurihara!, N. Kishimoto?, T. Yoshino3, N. Ishida4, and K. Kimoto®

1) Niigata Univ., 2) Setsunan Univ., 3) Toyo Univ., 4) Meiji Univ., 5) IORGC/JAMSTEC

Keywords: radiolaria, foraminifer, skeleton, X-ray micro CT, layered manufacturing, enlarged model
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T A BT KHE LTe R T — & ORI KR LI BRI ZZ L7204, 1900 -4 D KA > LD LT
BT RN T—=URd 5, SEFKRA DERT L0, THEO h—F AL 5HEEOR~I T F—
A, ZLTENDLDOREWRITH D, h—FABRANIT U F—2b 4RI TH DA, SRR fil
N5 LIk, FTHROREZHFETED (bHAA, HWURHHANKLETH D), Horiimo
SRR ZTER T2 2 LIC L0 BT PAF X R TR EOE D LREE LTS, Eio, BRAERT
LEEFHENS KRR OB OMFRDS | BEROMRIC BRI D E DEELWZIEWZZ LD
%o EEERMFOEREMENH ORI INBD TS, EET D,

Seven kinds of torus

BEIR

[IeL~)L b, a—r - TxvrEr, HE
iy, B9 FER, 1960 (1L 1932)
[2] Models of Mathematically Defined Curved
Surfaces for Tactile Learning, Y. Teshima, T.

Ogawa, M. Fujiyoshi, Y. Ikegami, T. Kaneko, S.

- ; Oouchi, Y. Watanabe, K. Yamazawa,

ring torus horn torus spindle torus

LECTURE NOTES IN COMPUTER SCIENCE,
6180, (2010) pp.515-522

[3] ZEMzkbW, JEEED, FiI ik,
=301t (Journal of Mathematical Culture),

14 % 1% (2010) pp.51-62

Five kinds of Bohemian Dome
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Three-Dimensional Models of Earth for Tactile Learning
Y. Hosoya, K. Sakai, T. Aomatsu, T. Nakano, A. Tanaka and Y. Teshima

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

Keywords: tactile 3D model, additive manufacturing, topography data, visually impaired people,
globe with exact relief

Reference
[1] Nakano, T. and Tanaka, A., “Making Globes of the Planets”, 3rd Science Frontier Tsukuba,
November 2004.
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Evaluation of An Hour-Long Stereoscopic Film on Human Body by using
Functional Test of Autonomic Nervous System
Yasuyuki MATSUURA!2, Hironari KATO?, Yuuki Mori*,
Fumiya KINOSHITAS, Tetsuo TAKAISHI?, Hiroki TAKADA?

! Department of Information and Basic Science, Graduate School of Natural Sciences, Nagoya City University,
1 Yamanohata Mizuho-cho Mizuho-ku Nagoya, 467-8501, Japan
2 Department of Eastern Languages, Faculty of Humanities and Social Sciences, Prince of Songkla University,
A. Muang Pattani 94000, Thailand
3 Department of Human and Artificial Intelligent Systems, Faculty of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui 910-8507, Japan
4 Department of Human and Artificial Intelligent Systems, Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui 910-8507, Japan
5 Department of Information Engineering, Graduate School of Information Science, Nagoya University,

Furo-cho Chikusa-ku Nagoya, 464-8602, Japan

Abstract: Owing to the recent rapid advancements in image processing and three-dimensional (3-D)
technologies, stereoscopic images can now be viewed on television as well as in theaters, on gaming consoles,
etc. However, with these advancements, there have also been reports on motion sickness and asthenopia induced
by viewing stereoscopic films. Human equilibrium function deteriorates when viewing stereoscopic films, which
may lead to motion sickness; however, the exact cause of such motion sickness remains unknown. In this paper,
we investigate the effects of viewing 2-D/3-D films on human body, through stabilometry, electrogastrography
(EGQ), and subjective assessments. A comparison of time series data obtained at rest shows a significant change
in the EGG 5 min after the onset of viewing the films. Further, sway values while viewing the 3-D film were
considerably higher than those while viewing the 2-D film 60 min after the onset of viewing. These results show
that the autonomic nervous system is affected first by long-term viewing of the stereoscopic film, and the

equilibrium function deteriorates slowly over the course of the exposure.

Keywords: Stereoscopic images, Motion Sickness, Visually induced motion sickness (VIMS), Stabilometry,

Electrogastrography (EGG)
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Early adopter and chasm found in a numerical network model
Syuji Miyazaki®, Shin’ ya Yamada™®
* Graduate School of Informatics, Kyoto Univ., Kyoto, 606-8501, Japan
B Present Affiliation: West Japan Railway Company

Abstract: A network model of scientific paradigm shifts proposed by S. Bornholdt
et al. (2011) was modified and extended to a modeling of prevailing trends such as
music CDs in good demand, in which a mean—-field state update is replaced by a state
update depending only on nearest—neighboring nodes on a small-world network. The
modified model is also used to establish a connection with diffusion of innovations
as well as early adopter introduced by Everett M. Rogers, and with chasm as pointed
out by Geoffrey Moore. Real commercial data of sales results of music CDs on major
and independent labels are used for comparison between the original mean—field model
and the modified small-world model.

Keywords: Paradigm Shift, Small World, Diffusion of Innovations, Early Adopter, Chasm

1. Model of Paradigm Shifts

A network model of scientific paradigm shifts by S. Bornholdt et al. [1] has the
following characteristics:

(1) A scholar interacts with the nearest—neighbor four scholars on a square lattice.
(2) A scientific paradigm of accepted by a scholar is accepted by a nearest—neighbor
scholar with a probability proportional to the ratio of the number of scholars
accepting the same paradigm to the whole

(3) An existing paradigm is never reproduced

2. Modified Model

Yamada modified the above-mentioned model [2], in which

(1) By use of the terminology of cellular automata, the von Neumann neighborhood
(square lattice with four neighbors) is replaced by the Moore neighborhood (square
lattice plus diagonals with eight neighbors) as an interaction range, in order easily
to obtain the cluster coefficient of the Watts—Strogatz small-world network model
by constructing a triangular lattice

(2) The Moore neighborhood (1ink) is rewired in analogy with the Watts—-Strogatz model,

so that some of the Moore neighborhood are replaced by the short-cut neighbors



(3) A scientific paradigm of accepted by a scholar is accepted by a nearest—neighbor
scholar with a probability proportional to a function of the ratio of the number of
directly connected scholars accepting the same paradigm to the whole number of
directly connected scholars. The function in the form of a Fermi distribution
function in the field of quantum statistical mechanics has two parameters: Iinverse
temperature (a degree of synchronization) and chemical potential (a threshold above
which a scholar easily accepts the paradigm accepted by the nearest—neighbor
scholars). This modification enables us to generalize a scholar accepted a specific
scientific paradigm to an ordinary person, with a specific opinion, infected by a

specific contagion disease, and purchasing a specific music CD.

3. Rogers and Moore

Diffusion of Innovations is first explained in the book written by Everett Rogers
[3], in which the importance of the earl/y adopter is stressed [3]. Furthermore, Moore
introduced the notion of Crossing the Chasm in the literature [4]. These Diffusion
of Innovations, FEarly Adopter and Crossing the Chasm is verified by used of the

modified network model.

4. Real Commercial Data
The sales results of music CDs on major and independent labels in the commercial site
of amazon are used for comparison between the original mean—-field model and the

modified small-world model.

References
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[2] S. Yamada, Thesis (in Japanese), Graduate School of Informatics, Kyoto
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Shishiodoshi Measurements of water and granular flows

Kenta Yamada™®, Syuji Miyazaki®®©
A Kyoto Municipal Horikawa Senior High School, Kyoto, 604-8254, Japan
¥ Graduate School of Informatics, Kyoto Univ., Kyoto, 606-8501, Japan
¢ Global Science Campus, Japan Science and Technology Agency, ELCAS, Kyoto

Univ.

Abstract: Shishiodoshi is a water—filled bamboo tube which clacks against a stone
when emptied. A time interval between the clacks multiplied by the flow rate per
unit time is equal to the volume of the water receiving container, so that coarse-—
grained statistics can be obtained by measuring time intervals between the
shishiodoshi clacks. A Shishiodoshi—Iike device combined with a pedometer is built
and used to measure coarse-grained statistics of flow rates of powder and granular

materials and of liquids.

Keywords:

Dripping faucet, Returrn map, Coarse—graining, Large deviation, Rate function

100 Hy a2 v 7 TRLNUTWDAMEBEZ WS OlAGbLED L, ZMi72BEREFTO LD
BRLOEERTES., LT A (EherP—) CEELTHS. BEELOKREE
Ba B cRHET A LT, BB LOAKBIZERNTZKOBREEZDZ ENTEXDHD
Thsd. KIZEBET, R ARZETFIE, TOWEZHATES. ZOLHITEKRLEZBH
MEFOEE IELLTIZEITS. EOGEIFITHFORRHBOMN LR L HEIN &
o, FROGEEFIA T EHWEER LTS 20 Licex, AO5EEIEL A
HOEMEZIERLEZLDOTHD. bbb DAL, TONMOEY N KEIENT
X CHEBELH T CTERARI, RRBaOAT 2 —DEN 1585 THL. 2
NEHREL, BERLORAT —UNiRNLE & &2, AT — 2 ONimn A5 o R I i,
ATV ARMOZZOE b EOTCHULZRIEE 2D, I X —DEPEZD X1
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JER LICER N DRSO AR H 72 0 &N —E Thii, EE L OEEITE
M Z 5. MO -V MES —ETRITIE, BE LA TALHEES —E TIER
V. KT TSR (dripping faucet) IZHBWTIE, 1 1EOE THBEO 1 Rcme ) ¥ —
YT REONTATHER D Z LT X< MO TSN, BELATS, FEELNIX
NOLBROY Z—r~y T2 T ENTEDL. BRI OZ D IRENNEANCE# T 5
Bals, TV E—r=xy T e L —RIEMTIERS, ROKDLHITRD.

Return Map
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FER LIXIRIE 1M L OREEZW > T DH0TIERL, ~EORMICET D E TORM%E
WoTWD. fE-T, BEELOIEI 25 REHFRREOWEILEALRE & 72 0 i & O AR &It
BT 5. ZOXIBRHRBEONALEZNDELND L— B & O KR A%
KDDL ER LD,

2 & Tk
Tawy, KERODA A, HHEE 2006.

HEE
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JRRARD) (CERIR SN2 i K2 E N TR Rk EAIEMER 7 v 29 5 M Ell A F Rk~
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Torsion in Ammonite — Late Cretaceous Pravitoceras sigmoidale

Atsushi MATSUOKA and Kohei YOSHINO
Niigata University, Niigata 950-2181, Japan

Keywords: torsion, heteromorph ammonite, Pravitoceras sigmoidale, Late Cretaceous.

1. [FC&HIC

TUETA NOBITEEEBEZSEZERE TN, BEEZLBEINDG —HOT U EF A b
Y & 5. Pravitoceras sigmoidale Yabe |Z, HABEAHADORFEEXT E T A4 FT, RKE
EERBOMRER (LHMAER) 262 OENEH L TWD. £, LiEND
b 1EEOELRMOEN TS, HERKLELTADLE, 180 ERLNT, F—FHLET
S FHRIZ ¢ R Ik%E b > (X 1). Pravitoceras sigmoidale DR IEREIZ DWW TR
L, ALADOEFICHONVTERD.

2. Pravitoceras sigmoidale @ =% 7 8&

Pravitoceras sigmoidale %, VHEZDODXRE L 7 v Z7RICKEE LIZFEENL2D (K
1). [RFEFERBOHEASHHT-Y THRIFRA LN, STFHROBKEZRT. AL FIZIT 25D
BREARHY, AlhomEnELe-oTnDE[1]. ZRHITHERHESGOBRIZHS. RN
DX OREIIE, ZEmME 25D ATHAFONREEBHRTHIERENTHD. 72
¥, Pravitoceras sigmoidale D%%1%, EHE 1cem BE F TIHERICEVWTWVS. Tk
TNE, AR LEBETOWMEND 5.

3. Pravitoceras sigmoidale DL I REZE b

Pravitoceras sigmoidale D55 1%, Didymoceras awajiense (Yabe) & N 9 Bl D B & %
TYETANTHDL., AEIEEMIZEROEARMOBREELZRL, bHARZITHE T
UTRO7 v 7 b 252 &L TRESI b5, Didvmoceras awajiense & Pravitoceras
sigmoidale ~1%, BRI 2 FHAEZICEET HZ LT, REROEI LML 2T L
9 % . Pravitoceras sigmoidale DY)k N IR D& O DL, EHBEOEEZKL TWD
mHEEZOND. 728, Didymoceras awajiense DB E I, F&EE L ERE DN
»io % (2]
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4. RLh DR

Pravitoceras sigmoidale D U TR D 7« 7 )N, O E 25 & NTWD Z &3 H
L ThD. UL, WhIEBHENICZT#HAINLTWD EEbND. &N LTS T
W% or9 Z & OFERIX, Pravitoceras sigmoidale DR TEHE DB D FH ) B IXEE L D 5 V).
HEFOEZ GO RBlRE AN TELZT HILERNHD. BEROTEARDZEID
PHEZICRD I EDOHENRERE, AULNEOBRERIZIAZENEETHD.

Xk
[1] Matsumoto, T., Morozumi, Y., Bando, Y., Hashimoto, H., Matsuoka, A., 1981. Note on

Pravitoceras sigmoidale Yabe (Cretaceous Heteromorph Ammonite). Transaction and
Proceedings of the Palaeontological Society of Japan, new series, no. 123, 168-178.

[2] Misaki, A. and Maeda, H., 2010. Two Campanian (Late Cretaceous) nostoceratid
ammonoids from the Toyajo Formation in Wakayama, southwest Japan. 223-231.

In Tanabe, K., et al. eds., Cephalopods — present and past, Tokai University Press.

1. IR & b CTHEPE D Pravitoceras sigmoidale Yabe.
KR T NE B 8K 5 14 i i A A (OMNH. M2178), #Afm  FEEREL.
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Chiral Selection in Superhelical Coiling of Biopolymers

Tomohiro Yanao®, Sosuke Sano?, Kenichi Yoshikawa?
1> 2Dept. of Applied Mech. & Aerospace Eng., Waseda Univ., Tokyo 169-8555
3 Faculty of Life and Medical Sciences, Doshisha Univ., Kyoto 610-0394

Abstract: This study explores the mechanisms for the selection of chirality in wrapping and
braiding of helical polymers, with the special attention on DNA. We develop an elastic model of
double-stranded DNA using a Monte Carlo method. The model indicates a clear tendency to wrap
and braid in the left-handed manner in general situations. This result can explain the origin of the
chiral specificity on left-handed wrapping of DNA in nucleosomes and the tendency of juxtaposed
DNA chains to braid in the left-handed manner.
Keywords: DNA, helix, superhelix, chirality, wrapping, braiding

[FC®HIZ] SHEABRIEL, DNA X U I HR EOAKES TICR LD M T8
WHREF—7 THD, BH., SWEZEMMPOLEAIZIE, THREIY ] 22 TERD ] &b
SNDOTATZ YT 4 (chirality) Mo > Th VO, AREDFIX. ZOUWAF7 V7 4 %IELL
Wik L, BIRT L2 LT, MVEBEACERERIAZDERNITIToTWVDLLEEIDND([1-3],
ARFFRTIE, 2EOFEAMEICHKT 5 DNA OIEXI 2R MEICIER L, DNA V& &
W KNGt T2ICH ML IELS B RT LA =L 5B KR LT,

[DNADHBIEETILOEE] F. M1@okoEmEMNTLEIOEDLYIC, K1
YD X D72 KOMEEZ [HEY | [ZH5EAMRICEE L., DNA (B # DNA) OEF /L
AR EICHBE L, M1 (0b)0 2 ROBEMIES I, HiA D L A A2 LN TR
Lanstzm L TWnWbd, KREFT /LTI, 2 FHDL Y A (major groove) & Fll i (minor
groove)D 2 I DX BE T 5720, LAiOET VB2 HEE L., FlEE 2 X 1 (c)(d)D
FOWCRE L, £l a0 D b TEEIZH T 5 DNA OEBRMELZRKRT 570,
RE—~EDOEFHETTOAINRRY R T HAREZ#EA L,

. Ps

1 : DNA OBMERET VO, S5HEHENDPOHRLEZ, QOEBHFLEOZTDLYVIZ, b)D X 51T 2 K0 HME
WEOEARICEE L, HiA L ICBELT 5, (o) & (AT B R X =2 K/h & 72 % A HE 8 o 4 i B & i X,
FUTHARETHRRBNICEASELEHT, WENTLEOMITAO L “HAD, BIUNBEN oy TH S,
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[DNADEZHRHZ] EBAEYWO DNAIZERWRITVEIMEZIEK L TV D, Bl 2%
AN OBZE, ELADEDLZEL2EN2m IZH785 DNA B~ A7 B A —RhLH A4 XD/JE
MR ORI, Bar R MV EER TS, Z0K0®EL 25 X ) i) B
EOBRYDAT v FEEZHHLDON, X7 LF Y —ALEETNS DNA D& X fF XHE T
HDH, HIRENZ LIZ, BHEOX 7 LAY —AZBWT, DNAEFEIZ TEREY | 1T o
JEDaT (B) IEIANTWD, FAEIZ, DNA 28 TAEED ] iIZ& & <HEB & LT,
DNA X TAEY ] O 2BELBABEZ L TCWAEDICITERA S L xI1C TE] ITEHELDME
BEATLI0LTIERVWNEEZ L, ZOTMERIET 272012, M1 OETAVEHNT
BEEBREZITo/T2E A, MENIT, DNA THET RV X —IZHF 72 TERDY | O&
HEEEZ B VR TEINT I ZENAHAMKICR -T2 (K253H),

[DNAD X CLhEW] T2 2AK0 DNA O E/EASCEREMEIX, EisFRECE
BARABZICB W CHEE &S ZR7-T . DNAITEFAOEMEH R TV TKELA D
DL JABEOA A VREEICE - Tk, DNA BUCZHEE h3 &, X3 (@)D L 95 I
HZEDNAREICRD, 22T, M2 TRELS7 DNA O [kEEXx] ~OEM%EEZSF 2
He, BB TIESEAE -T2 2AKDDNA X, XV LEhT D=0, TERDY ] ICH
EHIZEILNHI)>OTIERnWhETPHREIND, ZOTPHEERIET 272012, M1 DOET IV
TEREFERZITTZ LA, FENT, 24D DNA [T 2L X—Ic L0 @2ER £
Bl ] OXUCNENVEEZ BEMICERT 28RS LR ooz (K3 1)ZM),

(d)

3:WELZ2ADDNADOHEHNRILAEW,

2:DNA DEXf&E, ZoR_"u7BOay 2 L= @D XEH21C2AKD DNAZYELTELT AL

KOFDLVIZDNAREXIMLI BT E2EY T IV A HEfTol2e A, HEKMWZOD X 5 7% T/EEDY |

ZEoTHREEZA, @QOCDDIEICHEEZ L., DOEUNAVWHEEE BRI T 2 E MDA RS

AW TR | 1B DRI, Nz, XERZBRIETIERBSBERBSIND Z &
N IND,

(W] DNA Z2HELTAMEICHKRT DI MMEFFEEZFIHL T, BEHER
ECNAEVDOHT ML HITEIRL TWDLAEENR S DL Z LB gnol, AENTIE, F-
TIOFr, Fa—T ) rRag—rrl EHOMBEKICEE LTV X NI ENR
BHEABEZ L > TWVWDLZLERALNTWD, SEOFRIZ. ChLDOEKES B, b
TABEEFAH LD FHOMARBRICE > THEOKRFEEEZ R LZY , EE) & Hl#
LTWOAREMZ R T LD EF R D,

B & ik

[1] R. Cortini, A. A. Kornyshev, D. J. Lee and S. Leikin, Biophys. J. 101, 875 (2011).

[2] A. G. Cherstvy, J. Phys. Chem. B 112, 12585 (2008).

[3] T. Yanao and K. Yoshikawa, Phys. Rev. E 89, 062713 (2014).
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Research for Phylloataxis determining factors on cabbage
Riichirou Negishi, Kumiko Sekiguchi

Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, Japan, 369-0293
Abstract: Authors examined changes in the direction of phyllotaxis on cabbages by always watering
from the same angle or cutting off the roots. The ratio of alternate phyllotaxis for cw/ccw is nearly
one when cabbages are raised through natural cultivation. As a result of the present study, we
observed deviation in cw/ccw ratio.

Keywords: cabbage, alternate phyllotaxis, cw/ccw,

BEERH
HAERTHERERORETH DX ¥V 72 ETIHEOA < A TRFHE Y & KBFHRID RSk E D,
ZOHITITIE 1 THD, Hl2iE, BHREZ X v~ 200 RKOBLHITIEEEEHE W /SBEHE D O i X
DO XTI OZEDLIT 105/95=1.1 72 ETH D (R, 2013),

RFEHE D OO 00O EED O 0VO® OO OO0 M OEDO®ED O CEEIEDO 00 M @D D ©® OO
KEFEHE]Y) o o on anen®e ©e (e o amd ® e Moo DO OO ® a» ¢ ® ocmOMTD © © @O OO
1 % J 20 40 60 80 100 120 140 160 180 200

Koriba (1914) X 1 TAZBZ 23X N\ OEEZ LHEZ AN, EAOENTIT 1 THLHZ &
rHEL, TOEAOHBLAMERE Lic, ), D2 O%EE FITFEIZ I > TERR>THWD Z L35
LTSN, Kitazawa(2005) H1X7 WA OEZHFNENZLI>TET L E2MEL VD, *
72, BEDJFRITERIC K A ERFTE RIS RNV E L DA —F T AR K > TR STV D (il 2 1X0E4,
2011), F ¥ XYV OEEFZ RO D BERIIA7ZA D ),

REZER
EFIIAESKANELD EL LI D TRE D, EOFEFH LEBIEE DDV ZFRIFERT
1%, BUROREFEIY - RIFFHEI D (2 B3, IZEOREDA & FFITREHE 0 /KRR D 2NRIEL, £
DIITIFIE L oot ZOEFOBBENEE IO CERFOREER Z iR 21T b
W, F— 4 VUSREH STV D BERMESSE NN SRS,

- K&k

KGN TIIRFIEDORICHEHFT 25 1 AEL R TH— CRME) IZLZBHICHENT, Eoff
MEDKEEHEIY /IEEFHEI D OITIZIE 1 TR Y 23780572,

-

1 AREAMRER, KFmEE 00 ~40° © 10° FRROFICE L5, 2 WIEHE Lo 90°
R120° IZ L7255 A CTHOEAMRITENEEOREEZ ST, AEDEN, Eo THEHIJDENTLLHED
fF& H~DOEBIIRD Lle o,
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- FHAMY
BUE O S im OB B 2% o T2 el DDA E A — EIC L CTRIE LIS L CTHIZFOREDA EZ BIEE L
7oo TOERTIIMESH TN O ENEMEZRT D, & 3FEDH
X HIIENOEBEZ T o7, L LRBD, H3EDR AL
BT 1 oM ArEICBRR S NAloBBHIIThH - 72 (HFX), Z
I SO/ B D50 D Z L BRed 5, 22T, #)
MOMEICHGTHEEXONHAMOERICERT 5,

HWKELEZBET 5
BOKDRLBIZ L TIROEY I L, EOREIEELRVE2 T
DMy THEFRDTZOITH 1 REMERERL, fBARMEZX (1[FH)
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Commending Falsifies History: the Tenshin Legend

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Kakuzo Okakura is a superior creativity manager. Tensin was merely his pen name
during his days. After Tensin was given as his posthumous Buddist name, Tensin became well
known alias. ‘Asia is one.’ is the first line of Kakuzo’s ‘The Ideals of the East.” This refers to
‘common thought-inheritance,’ but it was abused as a war-sprit increasing slogan by lobbyists of
Greater East Asia Co-Prosperity Sphere. His friend Langdon Warner saved old cites from US
bombing, but some deny this story. In Akakura some people believe there is Tensin’s third tomb.

Keywords: Monument, Plaque, Innovation Management, Urban Legend
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Ver.2 Classification of Forms of Japanese Diagrams

in the Edo Period.
Ritsuko Izuhara

Kanazawa Institute of Technology, 7-1 Ougigaoka Nonoichi-shi, Ishikawa

Abstract: Many diagrammatic representations were drawn in the Edo era for various
purposes and fields, for instance, Philosophy, Astronomy, Geography, Medicine, Craft and
Architecture. In this study, I collected the diagrams and classified their forms. Here, the
comprehensive views are provided.

Keywords: Diagrams, Edo Period, Classification, Form
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Effects of the Salient Shapes of Virtual Characters on a Digital
Learning Environment.

Natsuki Takabe, Takumi Shigihara, Shu Matsuura
Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita, Koganei, Tokyo 184-8501
Abstract: Eye-tracking experiments revealed that the virtual character superimposed
on a digital learning content drew attention to the animated simulation display in
a tutorial mode in which the user remained passive to instruction.

Keywords: Virtual character, Eye movement, Human computer interaction.
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Effect of an unpredictable motion component in
video on body sway

Akihiro Sugiura?, Yui Itou', Shino Ota", Miho Shimura',
Kunihiko Tanaka, Hiroki Takada®, and Masaru Miyao®
Y Faculty of Health Science, Gifu Univ. of Medical Science, 795-1
Ichihiraga Nagamine, Seki, Gifu 501-3822, Japan
2 Graduate School of Information Science, Nagoya Univ., Furocho, Chikusaku,
Nagoya, Aichi 464-8601, Japan
¥ Graduate School of Engineering, Fukui Univ., 3-9-1, Bunkyo, Fukui,
Fukui 910-8507, Japan

Abstract: The aim of this study is to investigate effect of an unpredictable motion
component in video on body sway. In this study, the subjects watched stereoscopic
movies that were blended unpredictable motion and predictable motion. From result
in this study, it became clear that the component of unpredictable motion have
depression effect on visually induced body sway

Keywords: vision, body sway, reciprocator motion, unpredictable motion, and
predictive motion
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Suggestion of a SHOSHA-SHODO Education ICT System
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Fractal dimension of the wave transmission spectrum of fractally
arranged point—like scatterers

Tsuyoshi Ueta
The Jikei University School of Medicine, Physics Laboratory,
8-3-1 Kokuryo—cho, Chofu, Tokyo 182-8570

Abstract: We consider the transmission spectrum of an electromagnetic wave or an
electron wave passing through fractally arranged scatterers in two—dimensional space.
The fundamental structure is defined by putting point—-like scatterers on the verteces
of a double square, and the structure of the next generation is defined by putting
a certain generation’ s structure on the atomic positions of the fcc (100) surface
We have investigated the generation dependence of the fractal dimension of the
transmission spectrum of the wave passing through such fractal structures. The
following facts have been found. The transmission spectrum has a fractal dimension
reflecting each generation’s structure, it changes in sigmoid with the generation
and becomes close to that of the coastline etc. on the limit of infinitely large
generation.

Keywords: transmission spectrum, electron wave, point—like scatterers, fractal

structures, fractal dimension
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On Apple-Peel Fold-Out Development and Its Curve

Keimei, KAINO

Using a spherical model of an apple-peel fold-out, we derive a formula that, for a given cut width,

describes the corresponding S-shaped spiral with Archimedes spirals on both ends. From numerical
calculation of the formula when the cut width becomes finer, we obtain that, rescaling a sequence of

spirals by making them a unit length, the shape of these spirals tends to a well-defined limits, called

lituus. From intrinsic equation of an apple peel curve, we show that the curve consists of Euler spiral

from around the equator of the sphere and Archimedes spirals around the ends.

KEYWORDS : apple-peel fold-out, lituus, Euler spiral, Archimedes spiral, intrinsic equation
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Self-similar growth dynamics of ascorbic acid crystal
from its thin film solution

Yoshihiro Yamazaki
Department of Physics, Waseda University, Tokyo, 169-8555, Japan

Abstract
Dynamics and pattern formation of ascorbic acid crystal growth from its aqueous thin film
solution are focused on. It has been known that growth mode of the ascorbic acid crystal domains
changes dependent on humidity: coexistent, uniform, periodic, and branching. We have confirmed
that the crystal growth induces solution flow and that the solution flow brings about thinning of
solution thickness. Due to the thinning, the solution thickness reaches a threshold for the solution

fluidity, and a self-similar growth of the crystal domains can be observed.

Keywords: pattern formation, threshold, periodic, branching, solution flow
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The effects of elastic modulus of weft on deformation of
simulated structure of spider web

Takuro MORIYAMA
National Institute of Technology, Anan College,

265 Aoki, Minobayashi—-cho, Anan, Tokushima 774-0017, JAPAN
Abstract: Reasonable shape and excellent structure on mechanical properties can be
seen in nature. In this study, spider web was focused on. The structure of concentric
circles and spiral on weft of the spider web was modeled by two—dimensional frame.
Concentration load was applied to the center of analysis models on both plane and
out—of plane. The effects of the difference of shape, spiral, and elastic modulus
of weft on the deformation of simulated structure of the spider web were considered.

Keywords: spider web, weft, spiral, concentric circle, deformation
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Various Forma in Photosynthesis II

Shin Nakamura, Makoto Hatakeyama, Koji Ogata
RIKEN Research Cluster for Innovation, 2-1Wako, Saitama, 351-0198Japan

Abstract: Photosynthesis II makes one oxygen molecule from two water molecules. The
mechanism on a molecular level is not at all resolved remaining problem. We study
the mechanism focusing on oxygen evolving center (OEC) by using molecular level
simulations. We present here various forms appearing in this research.

Keywords: PSII, Molecular Dynamics Simulation, Molecular Orbital
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