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Fig. 1 Shape of the test specimen. Fig.2 Microstructure of tested material.
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Fig.3 Synchrotron radiation CT
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Fig.4 Laser Peening treatment.

Table 1 Condition of laser peening treatment.

Pulse energy

Spot diameter

Pulse number density

100 [mJ]

0.6 [mm]

27.3 [pulse/mm?]
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Fig.5 S-N diagram of AC4CH-T6 material®.

Fig.6 Cantilever type fatigue machine.
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(X7 o A), REGEHAFAET 256 (A B) . WEICAFET 256 (AIC) O 30 MR S iz,

Ring artifact

(a)No. 2008-1 (b)N0.2008-5

Fig. 7 Example of casting defects in the transmission image
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N Ens 99 filzI1EX 8 IR SN EERI D, E. FIZWPH b IES & ZNIAET 5 5045

LTWAHZ EiZhs,

Defect F

D E F

Defect @
Area
Defect E [ume] 2.68 X105 2.42X105 7.92 X104
um

Kimax

MPam] 3.14 2.60 2.07

Fig.8 Example of stress intensity factor estimation of defects. (Specimen No.2008-5)
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Crack initiation site
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Fig.9 Macro image of fracture surface.
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Fig.10 Fracture surface observed by SEM. Fig.11 Fracture surface observed by SEM.
(Crack initiation site) (Area G in Fig.9)
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Fig.13 3D-image of the defect D in Fig.8 Fig.14 3D-image of the defect F in Fig.8
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Observation of inside defects in casting aluminum alloy by CT with synchrotron
radiation and its evaluation by fracture mechanics

Kiyotaka Masaki ', Yuji Sano?

! Department of Mechanical Systems Engineering, *Toshiba Corporation

Fatigue fracture of casting aluminum alloy is influenced by fatigue crack initiation from a casting defect inside the
material. In this study, visualization of casting defects by computing tomography (CT) with synchrotron radiation
at SPring-8 was carried out for a casting aluminum alloy AC4CH. Quantitative evaluation by fracture mechanics
was performed with the visualization results to estimate the effect of casting defects on the fatigue strength of the
material. Compared to the rotating bending fatigue test results, the conventional method using root area parameter
tends to overestimate the stress intensity factor of casting defects, depending on the shape and dimensions. Since
the conventional method results in a conservative estimation of the stress intensity factor, the method is still useful

in actual applications

Key word: Synchrotron radiation, Computing tomography, Casting aluminum alloy, Casting defects, Stress

intensity factor
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— = BYEIRE L RS E & BET ORIE, B X OVETE - B oRE 2 e L, EEDEE
MEt L7z,

2. EB

2.1 EBE

BRLLT, MOy a gk ((F) R AREARER HE 100% Y 2 —FARED |) OHE
FIKIRIRRL T3 K OMLA 8y ((BR) 2k LB THBPEAL S 3 1) A KISl U 72 SR EKERIR % FIV 2,
HENEN T ADEEE LA X — MBI T X QLEE () 2RV, BET 2 B X UESR
WX 7 7 U AX VK@Y v b (HEE #)) oo RZgeF 2o —sl0a vik
WEBMERR (3 vbh ) v sl avRRKR #HVE,

2.2 BfLF ¥ L BABEDIERR

TRbT Ny X —F A TEHEKICAIL, A U OFETIEE LD HEIEEKEIE Z N2 T2, 20 %12
AR L7z TritonX-100 2/ BNz @b T % o A0 v a U EER LT-, AT 7 A EROREFHIC~
AXx T L, T E oY AN g BT ABICLDATAT 4 o 7ETa— Lk, AL
%, | (KDF-708) (ZAfL, 450°CT 30 7fflBEmt L, BT 7 ABMIC b TF ¥ Va7 =—
U7 Uiz, BB LTeA T AR AE B FRFIRIZ 30 pIRE L, AL E SE T,

2.3 XHBOIER & KB E R DOKESL

BN T ABWD =S AT 4V T T—TTAX T L, 7774 METREI—T 7L
CHRFERMBAAVERR LTz, £7o, BN 7 ZAEMICASE S LToHERMBIC S ZHICA YT 4 v 7T —
TT AR 7 UTRRE Uiz, TERR L7t 2.2 TIERE L 7= 8 & OIS BRI 27 LA,
W T AEME W 7V v 7 Tl A, BEMMAHAL T,

2.4 A7 MVHEIE

AW BROPIRA ST NIVIERIN AR (BASE U-560) & AV ClllE Lz, (kT
H BERE AT T ABOD R AT [V LSRRGS RIGT Z U BER T T AEMBOIS AT B ViE, %R
SRR IR R ER (B A ISV-469) & v b L CHIE LT,

2.5 GHS L EW, EEHE

I —TF — I 2 b—%— (T =24 WXS-80C-3) 2LV AM1.5G OY& S L TITo72,
RARGFIEORKEHT, 2 )6ds (JOBIN YVON H-20 UV) %3 L72 WA MR L CTiTo 72, BREHREOHIE
ITHNNT —A—F— (T KT Ak Q8230) ICLVMIE LTz, BIRLNEEIXT VXNV~ ILT A —H
— (7 R T 2 bk R6552) (2K HlE Lz, i —EEMRIT=1L 2 heT )7 1% — (ALS 600A)
IRV HEE LT,
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3. MRLEBE

3.1 ARBWBEDOWINANY ML ARRE_RILT Z T REBDOFF AT v
BRWROBIN AT bV (LT & Bk B 7 A B L OMEEWE LT ¥ Vo BEkk 7 o 28

MO AT bV 1R Lz, 73 OFERIE 450nm U7 b FEREMA~RINA K E < 72> T

WDDIZH L (K1 (@)D SRR  ALA & DT TIE 450nm 3T & 8 B~ K & < 725 T < BRIA

(a) (b)
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C Wb T Z I T RERRT
TRALT F CEBT AT Bv, (a) cvarEi (b) kLA BB,

& 5 DI A, 550nm T IS AR RN Z FF DRI 72 WU AS 500 2> 5 600nm FHTic A Hiu7 (1 (b)
DERY) . ZNDOEBFREWE SET2 (LT ¥ VBN 7 ABMOKFF A7 MAVER1T O - - -
ST END, WTHOBBFRROEGEIZ Y, BB EZWAERIO LT & Bk 7 7 A B Kt A
N7y (k1o - - - - - ) DPOBERICEDIFEELIWTEANT ML THDL Z ERbnb, Z
DZEEY, TarBIUOR A EOGRITMBILT ¥ UBEREST T ABEMICKE SN TND I ENHL N
Ay

3.2 XEBHTIZRIT5EREERME

V=T =3I alb—HF—hH AM1.5G ®Y. (8 60mW ecm ™ 2) &5 L. 2 O ED KGERO
kg EmR (Lo) BRUOBMERE (Voo) ZHIE Lz, WTNOEHFEZEWZIGEIC RN LY #E
DB, MBIZRFEEAVZSGE EA@EZRAVWEEAETEVDRBONTE (F1), WThoAEILE
WTHBAMERE (Voo 13K RAE W R EWETH 20125 L, FfEER (o) (XA
W EFBEWVME S 720 | BEHROGNHO & S DR S L7z,
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#1  KEGEMOICIRI T ComEEER (ko). FKERE (Voo), 7477 72— (ff) BIUHE

ERR (n)

(e il Isc/mA cm ™2 Voc/mV FHRH /mW em 2 ff n 1%
vay &S 0.69 450 61 0.204 0.50
F4 1.11 430 61 0.472 0.78
KA E R 1.60 490 62 0.196 1.23
4 3.10 400 62 0.373 2.01

BENPKGEMICHTFG L TND I L 2R T D720, BERORE I ERFEEZRF L, Y —7
=V a b= b RE SN NE A2 LTRGBS Uz, SIS Nl 2 5k E R

(Isc) DWRARFMEZ 212, BEE (Voo) DWMEEAFAEAZKI IR Lz, v aro@a#Ez v
KIGEMTIE, M2 (a) ITRSND XD IZEMKENRIT 500nm (1357 HIEENFE S 22 D20V L
7o RFE. BEWTNORMERZ AW ZHAIC S FEROEFENE Dz,

(a) (b)
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U3y DG E WK R Tl EEENEER (op) & REENEEL (Vor) 1XRFXMBOLE
0.400mAcm 2 & 0.160V TH V| 45 Tl 0.830mAcm 2 & 0.270V TH-7= (K4 (a)), —7.
AAEOEFEEH W KEEMTIE, r & Vor (IRFXMBOYA, 0.913mA cm 2 & 0.164V THY |
A ClE 1.64mA cm 2 & 0.283V TH 7= (K4 (b)),

oD Ior & VorBEW ke & Voc kv (1) #HWCTZ 47y 22— () B, X (2) %
RAWTESE () BEZ LD, TRENOEEOKGEM CRFEMEE A8k iRE AW GE 0
EERLICHFE TR LIz, vV aroga, REXRE Qe CiL ff 1% 0.204 £ 0472 THY . nlk
0.502% & 0.78% T o7=, Fi=. A T TIL ff ITRFExH & [E6H8TIEL 0.196 & 0.373 TH V., 7
13 1.23% & 2.01% TH o7z, TN DOEAFEE AW KB TH A RHRO 5 AR L 0 @i
ThsH I DR INT,

BOHEEE (orrmAcm 2) X IdE@E{EBN (V)

T4NT 7 E— (ff) = A (1)
wsER (o/mAcem™2) X BEN (V)

TS ENE (so/mAcem 2) XBAfCEN (V) X ff
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HE (mW em 2)

12 4 0 XEKEEMR (lse/mAcm 2)
IPCE (%) = X 100 X (3)
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ZDIPCE LIRS NT-HENHT- 0 ONEBEBNROWRIKGFHEER L2 DO THD, Va L aF
ERLA B EFEE W KEGEMIZOWTO IPCE 42X 51277, Z@O IPCEfEIZEWTY ., 2H%)
B (n) EERICHDTNOEEZEZHWTELEEICH, RESRE D & AR zZ AV T2E D DS E W EEIEEN
Sohiz,

4. %

Tl
Jul

va s, R BEREAHEREOR L LTIV ARERAEAKEER A2 /R L., ThThof
FITHF LT, RFE, AL RRDMmRE AWz, WInoasgzvwcda o XKBEE b AR PN
FEEIEM L TN D Z ENERDOBRMAFIEIZ L VD b, IRITITRE LY Az HVi-Ga
NEEDE < . BEDRPE N2 LA RINT, ZOZ LIXIPCE FtEn b bR STz, Bz
HERIZHE D m <70, ilRERMOBRICE D KB AEl L. FEEFREEDNHE D b,
S, AR LB L THEEIRE S oA 2 IV CaRERAEAKGEm 2 LT 52 Lickh, &
FOMIE L FHENROBAEZH LT D T LIV | MHBRPEMICE £ D plsr DA ZTE A~ S
nNoZEnHFshs,
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Dye-sensitized solar cell by using dye of the food produced in Okinawa

Taisuke Hamada

Department of Bioresources Engineering

Dyes which were obtained from the food produced in Okinawa were applied as a sensitizer in
dye-sensitized solar cell. The dyes acted as a sensitizer of the solar cell under irradiation (AM
1.5G). This was confirmed by the measurements of the wavelength dependence of the current
under irradiation.

Keyword: Solar cell, Dye-sensitized solar cell
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HHRIC 1T 2 BV ME R ORI B 5 AR

RERT W, BB A

VEMIEIR TSR, 2L RFET A 7 A = A=

HE

IXBHHD O HLA~F XL XX IIONEOEEICE T EFELRBRGLETHY ., WH
ZEE D LI 133 7 by AERE 2,000 [EHOTHSHREZ A L T2, R THEHE
BEOFRA R T AXAFXOERENRAALND 0L, XXHICEAT2MO AN I
TWDHD, AFERITHEM 539 b, AFERRITREEHL TESBRE L SLD0T, 2R
K& U TUIEARMICE L7z & < 3 B0 F ORI RO KR LIZEE L TWHZRNAT
REMENRE X DTz, ¥R FIFERBE SN T D b oDz, F & L TRV ~HiEVET
WTHE SN TWD Yy y M EMEINDDEREO 7 L—7R b Ty, &l - £
W58 < BRI FE IO MPMELZ RS Z L OO KER LICAB LI R BIZ72 Y 5
HEBEZX DN, AT, v ry PEORY v a v b ERXFOHERZ 7ok
BTV, TORMEZRAE Lz, BIFOME. vy MNIDERE R LHREIL R TR0k
RERTZEREZWLNI LI, TR0 OBERITIMMIZEIT S Y v u v MEEEORTEEME
ERTHEDOTHoT,

F—U—K:vxymry b ¥, N7V v R, R

XL ®IT

H2RXEX, XX (WbWHEXRX), ==, =7 EZEFLRITHEOBRIT, DIE
BT HEERIRMEALALTEY, FRHIHX v RF & XX ITEMKEL I ERAE
JFICE > THERF L THHEEHRICHEINTNDE Y, R 23 £ T, HEFEHE T
~TAXN 100 5 R REN 33 b T, ZEOEGEMS T ENZEI 1,066 1, 997 &M
Thoi?, MiFEGHED L 2,000 EHBEEOTHLMELZ AT 5ME TH D,

R ICRB T 2 2 XEOREL, HWEHOBHXTHDET v F a 7N THlE S
NTW DA, AL O FHE R O e 4 BT 8~9 HiEME, 4~5 HIUHED ¥ ~ 2 XN HE S h,
FEHUEDHA A DI TWD R, EOAERITREICHARIEFITD I, R 22 FREA TO X
A XOHMEN 394 Fr . FAXOHMEN 145 WO T THY . FIAEEDRD
b X TE5 207, 10 a H72D DINETHRS & 4~ R F Tix 2,000 kg (2[FEFE
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4,340 kg) . FXTIE 1,100 kg (£EFH) 2,070 kg) & EEFHOYLSRETH -2, 7E
mlEE L COXRXFITRE, AR, TERVRESFICKRELSELGINLMERH D |
ARG ~ TN THEE TV D R XMW1 2 dEVR PR O KR 1 & @A L TR
WRIEH B Z biLD,
FXHED ) B X~ R X (Allium cepall.) (2%, DREZIZ LD I —1 X T AU B5
TR FHEEN TS 5 (Common Onion Group) Oz, EE L THHET PT0T 7
U 1 7e R ~ BB R TR S D Ty b EEEN S ERED 7L — T
(Aggregatum Group) 25 Z ENMLN TS o) vyuy MIHER, 2R, ZH
REECRURARTZRL, THRFICRS . 0TS BE O X v 2 X LD &
BV, [UEEBNE LWOREICEWCHAZERMEIC2 D SR TE 500, Az
WARRICERT 286 (FUb) BELLS, Pde LTOEENEE LV &V ) R

R -oT=, —J, WlEE BT ORERIZE L, vy 7y O TREAE L RES
DTN LD By v ry MEEROBHE Y 52 2 LB LT,

Z T, ARWETIE, MRS Sy r Y MREEORTREME A BRI D720 EE
TORIEFEDO ARG 21T o7, 70, v vy NOBREMNFIHOATREEZERT S
Tz, Ty uy b= R XM R OB RIS OW T FRFICHRET 21T > 72,

OB ik

FEEBMEIE LTlZy v v b (A cepal. Aggregatum Group) % H A CEAE L 2% %
MWz, o8 T, Yyry FOFTHMEME, WML o FHEIATINT 5E7 VA
LT, vyay hERxX (A fistulosum) O F1 HREOYERENRR (A 7Y v K)
ERWZ, ZRENORETIE, LA KFPEREBOPITH
REVBUEEZ T2, v ry FDT ) LAFEEZ AA. X

RS ) KRR FF CELEE X, A7 v Fix ? .
AAFF TE SN A HE (5 TH D, i

2011 4F 10 A FAICZFNZENOET % 75 v & —ITHE i

x| %%@E%%@ﬁiﬂ%ﬁ@%%@%%?ﬁiwL:%b\T?EET ' &

BEL LR Lo, 2012 4F 4 IZ 1RRY72 20 #R, o e R
B MOBAE LTI ARG L. 9 A Jﬁ%{di%%xﬁb ; e
THART — 2 DN LT, '

ﬁﬂ:% ‘4 ! . " < A\ 3

i M1 vvyry NEADLE
2. 2011.10.14 %

3.1 BHFE

Yyuy bonAT Yy REBICHEF L OBKRIZRA T MO 2 BHA&ICIE 3-4cm
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OHE NS, Blesn (K1), BHRETEFSHLEIA, b ry HZIZIZvyr Y
N CEEPIER Lo s MR sz (K 2), —FH, "7 U v TIPS TERK S
W ERIIRFICE» -T2 (KM 3), £2D%, ARy MIBHE L THIEZHT-E A, 8
yHB%BZALD Uy vy MIH EEARENIGO T2, ~NA 7Y v RO EBITER AT
ZRL TV, AFCBITIMEEITORPSTEOIZHE0DLT, Yy vy b, N T
Uy R&bREHMTIchRITBE s hikhol,

X 2 ERIBIERZBIME LI vy b X 3 Ez }:ﬂﬂ%eﬂ;ﬁ@/w’7) v Ko
DEL, 2012.4.13 % B 2012.4.13 R

3.2 AT —%
Ny MCBIE LT 20 BRD 9 B, vy r oy T 13 BRAVAELE, 2 BRIZERIRZ TR L 72
HODZEDHITHEIE L, 5 HRIFERIR 2 FERE THREDORFS THA L T,
BELIyyry NOFEREAY, £ 1 125737, AF L TOWERITETERIBZ R L Tk
V. FrffEIX 0.25 gD 3.40 g T, FIE 1.24 = 0.83(SD) g Th o7,

£1 vrmy b 20 ROEFRDI

No. 1 2 3 4 5 6 7 8 9 10
Fw* 0.25 0.82 1.48 0.65 3.40 1.43 2.25 1.25 1.38 0.95
(g)

No. 11 12 13 14 15 16 17 18 19 20
FW 0.95 0.69 0.59 ity Fili XFEE X X X X
()

Tryay hTIEHDERBBIERIN, EXEST- 13D S B LA SRR, 2 IS ERL
H DN SEICHER LI ON3BH -T2 DER LT b DE K41 RTRL TV D,
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SHEBR L SODOTITIE, H FMASESICHE LD & . BRSO OFRENR S
NI b OMBIEL TV e, FBRIZHONT S, H EMOREICE bW Ti/MRE T 72 <
moltb® (RIRIRFBIZA -T2 B2 6D b D), @HOAEBRFEREOB N ZRRFL TV
LbOOMG BRI (K4),

4 SERLT=

—FH. ATV RTIEAR Y MIBHE L2 20 5D 9 6 15 BV ESF L, 2 BRITERERRC
FFEL TRV | 3 HRITAFFEFE THIZE LEREDRFR TIHR L T e, BFROFMEEZ R 212
ARLTWD, AWFZEICBWTIX, Yy uy N TH EHAMNGO-oIcabE T, N7
Uy RTHBAKREIZIZELL TR, EXEoTonA 7 Uy O EEIIMAEET . £
TARDBNY BIFTh -7, HiftfEIX 0.59 g 705 3.30 g T, F#1L 1.81 + 0.70 (SD) g
ThHol,

£2 NAT7V v F20 KROEFRN

No. 1 2 3 4 5 6 7 8 9 10
Fw* 1.75 3.30 2.57 1.99 1.77 2.28 1.27 1.30 0.59 1.79
(g)

No. 11 12 13 14 15 16 17 18 19 20
FW 2.23 1.37 1.25 1.07 2.60 Fil T XAFFHE X X
(g)

Pt E (Fresh Weight) |, **£REEREITRESE, ** *ELEERFIZ IXTH K

NAT Yy RiZBWTiEyryry hOX I RSEIIAONT, U2 ETRALN
H3TOLBRINL)oT, BEEELTE. N 7Y » FIERFICIEWIREEEZ £ > T
7= (¥5),
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IR, vy b, N7 Uy REQEERRVMATEZRL, vy y MZow
TIHEEDNTERR SN KR bR SN2 72 & IR TORIE L2 METT 5 L TR RN
RO, EENER SN b DIZONT, BRIKRIRIREBIZA-7T2LEZEZX 6D D (M
EEARTERITAEIE, R b H/NRE TROR) . IRIRBZERETRWVWEZZ OB (3,
WOBNELREF) OGN RONTT2D, EN BIRIR~DBATR 453 TR ) > 72 FTHE
PER S D, &, BRIREOT 70 X —D00Ry h~OBIO XA IV 7 BIEOX A
VT KERELZASBRIGEL THTIE, PHIOAFER M EL, 102 OBMENEHKS
NHZERMFESND, R TIIAFEORIB~DOXIHR E L TRETORE; & 2o 7203,
BB COEELZEZ D L CIIBEB TORIE 2R T o MERH D, 40N N LTI,
T ay MIKBHOEEEYE L THE SN TWDD, FERZIUE EZZEL TR0k
IR W TITREORAEITIN A MBE CTEEIEOINHEN FTREDNE 9 2y, BETT D RHIA &
%o MBEIZHOWTIAFTOBRBMBIEORRE RO VNN H 50, Die & HIRERE T/
B ENT=Z N, Tkt y MERE L TR AT 2 XL AR TH 5,
WFAUCHE L. WIBIC I DA R 2 BEICFEICET L. LB L7z & & fe R v RE e 1F
BMERT L T BERNH D59, £l vy MIHRPCIEFIZE S SAOMEN
HEEENTEY, FELEATHL D Z b, ROKEREIGEA LYy O
PFEA BRI E D ANWE L, YHITRK L T 2 E b4 %OBETH D,
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—J., Yxuy hERXRXOMRBIIHKRTH AT Y v NI TiE, HHz@EL Ty Yy
2y XU BAEFNEE T, 2OWBEIZHM A 2 5 Z EBHALNTR STz, EHBICETD
JEXABIZR SN DD, U THEEBIZRAFIEVLORHY (K 4), BERESNSx
FIZBWTITEERE (SO, NEH. SERE) ~ORMRETERRnEZEn Tk
5. R XV BERAIER LT BELRS 2260, Yy uy NOFT SRR & D
WHEEBALIZAFE L TNAT Yy REfIET52 L b5 BMRAOBBEL 257259,

i

ARIFFEEATOICHT-0 . U0 KPR AW ETRER 2R OPITIERBR ICIT Y v 1
y hENAT Y y ROFEFZHEWEE, XFHICHET 2 EHERERE ZRIETHV -,
ZZIWCEL BILEHB L BTV, BRSNS EE (FE) OfHEERRERIZIE.
RGN O T E XA FFEOFIFIET 2 IREATEN 2 Z ST, BIBILER L BT,
S HICHERKICIEZ, ARGy y NOMEEF -7, L0 M35 fr i E %
BOIEZITES Z &0 RFROT —~ DO LOBlLENL S, D THLEHR L EIF
HDIRFETH D,
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Primary examination on cultivation characteristics of tropical
bulb onion in Okinawa

*Naoko Isomural and Yuki Tonooka?

1 Department of Bioresources Engineering,

2 Life Science Support Office, Yamaguchi University

Summary

Bulb onion and bunching onion in alliaceous plant are main crops of our country’s
agriculture, but their productivity in Okinawa is less than half of the country’s average.
In bulb onion, there is a minor group called ‘shallot’ which forms aggregated cluster of
lateral bulbs and mainly produced in tropical and subtropical countries. It is assumed
that shallot can adapt to Okinawa’s subtropical climate. In this report we examined the
cultivation characteristics of shallot and its cultivar, and revealed that shallot can grow
and form a cluster of bulb. This is a primary examination of shallot cultivation in

Okinawa.

Key word: shallot, onion, bunching onion, cultivation characteristics
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HRBEES Yy RFINAZERE LIZTU A v OBREMIZ DN T

O !, E BT 2, BT Y, MAsE

VERPEIR TR, PANE VAT A TREEREYER T F 2 — A, PSR =

HE

¥ RT J18 (Myrciaria cauliflora) 1RV 7 = ) — )V aWb & T HEERKR D ZEEICHATED,

Fio, MR TCIIFEMEZBL ONETELIRETHS. L, BIEITHAE - IHEELITKLS, 74
EFHIZIZE ST, AFETIEY Y R T IANORGBFHE LT Y RT I NT A o2l L,
BE LU A CORERE, Tva—)VRE, WAV 7 —va, i EiEE, T M T = UV,
L7 AN, 7T UBOERSITZIT, TRORY A Ll L7z,

ZORER, VX RFINTAL NIT VM T =PV EHOGEHERETIIHRORY A NCE-T720, B
R 7= =i, PRGN, -7 A a VBB L Z UBIZOWTETRORT A LD b

BESEThoT. THOKRIA LTI LT AL E VBB LY T UBRNITE A EBRE SN2 T,

PLEDFEERENS, ¥ RF I ANT A NTHIROBRT A LT A 2 F> 7 L a— LB Cdh
HEEZLNT.
F—TU—R: VxR TN, KU T7=/)—), GibiEt:E, -7 Aave U mg, 7o

i

il

R TFHNET T ONEERIEE, 7 A EERIAXY TV T ROMEY TH D, WICEBEE A

N, B 2em EEDOT RUICU - RENNETE D, 77 VN TIEE 2 RINERRETH 5 DITH L,

MHBIR CIXE 2~ 4 BIOIFENFTRETH 5. TOT-OEMEZBE L TLRE LT-INESHATE D, BHEIT
TAFIBIFHFLBERT A - BRERD, AEHE L TEKRTHD. £, ZHE TOREDH
WNBRY T2 ) =RV U, -7 ANV UBEBEICELI ERbho TS, L, £
DORIENINFES, BRFDHLLRNWZ NS THD. SEIIMRFEZ RO D7D T ¥ RTF I 3% ik
L7cUA 2L, ORI Z 7l K OHIRORD A & i & 1T - 7-.

KB

1.1 fERAME
X RFANT A Type A, Type B, Type C ChRimBLERE, MRSt AAMF T =y MTTEE
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), HIRORT A v

1.2 fEARE

BRI, 7=/ —idK, 10 % KERT b U 7 AOKEEIKR, 99.5 % =X J —L,
Trolox, DPPHEZE, 0.1 % FEE/50 % 7& h=hVU, BEEE, TAT7 4=V, VT =V0,
Ry =Dy, NHLA=Dy, RXEF=Vr, wAEDy, T AT UEE, b % AZ U U,
AV RTx )=, 2% FARZEAXYUEE, 2% P=rn7-=/Lt KT, 85 % Filiz,
7 T UK, 20 M U T KFE ST U A (pH=2.5)

1.3 #H - R

R MREEERE (ATAGO), BB HTEEENA A7 Ly v o EEHEHK), 7va— 2 JllER
BT (ERHER), &K (sartorius), 96 \~/LF 7 /L7 L — |k (Nune), A 7 2t
~w k(Gilson), 8H~/LF Ly | (FINNPIPETTE), vA 7/ L— U —F— (3 ZFE + XA
), A—7 v, UPLC(Waters), £ v FaX—F— (XA T v )

EBRITE
2.1 B FLOFE - FR

BUA v hELorEE (4°C, 10000rpm, 15min) L, 0 RiGaH 7B E Lz,

P TNVOFRETIE, BARY 7= — &, FUBRIENE, VAT he—LVJlIEDOY A
RITIX 75 % =&/ — V%, Tha—)VER 7 BAlEOY 7 VHBRIZIIMAKREZ, =7 A
SV EEBIE DY I AFIRITIEE % AKX U AT EE T L.

2.2 BEEORIE

RA sy MEEEZE (ATAGO) Z Wz, 79027 L LCHIKAE T - Pr SkExiTo7=1%, &%

YT NDOREEITT.
2.3 Ta— VEROREE

Toa—VHIERD T ANE Y VBT R ARy 7y — T LT, =X ) — UERERR
WDOT L a— VIR ZHIE L, 0~0.032wt % OFPH CHRERZ1ER L.

D%, YU NEHEEEAL, BEHRIY 7L a— VERZEH U, EEHE iR B
15 CTiTo7-.

2.4 MRV 7=z ) —NVEOHE

T —Ur s F IV MECIVEEIToT-. 96 N~ /LF 7 /L7 L— MIKERIK 80 ul,
P TNVERE 10 pl, 7=/ — A3 10 w1, 10 % KEET MU D7 AKEHK 100 1 2Nz Ty
Ny T 4 7%, 30 MR TG S, HE 700 nm (21 WA RIE L.
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BEHEYE I OW TR R — KA 0, 12.5, 25, 50, 100 mg/1 DIEFEICRD L HFHRL,
[FRRICHIE 21TV, 0~100 mg/1 DOFIPH THEMZER L. G ocmEROIHK LY, ¥
CTNVRIERFICE ENDRA) 7o -V EEREE L.

Fo, LT AIVE VBB FEOIR B ITL N K o THIERMRISEENH 22N NE 2 b
72, LT A NEURRIZOWTIE, BERET TN OWTHIEEIT- T2, Dk, -7 A=
IWE VBT VR T =V IOV THRAY 72 ) — V& JIEEZITY, L7 A3V Vg
FOET o ho T =y M U CERBE R M IS T 2002 R/ L.

P bR DO BIE

DPPH IEIC X W IEEIT 572, 96 R~ F 7 =)L L— MY 7R 20 11 & DPPH 33K
180 ul ZMATERyT 47k, 20 MERCTKIGSHE, HE 517 nm (Zd1F 2 WLE %2 &
L7-.

FEHEMVE ST Trolox & 0, 0.125, 0.25, 0.5, 1.0 mM OREEIZAR 5 X 5 % L REHERICH)
EEITV, 0~1.0 nM O TREMREZER L. GONEREROLELX LY, o 7R
OPIRALIE 2 B L.

TV hNUT =V VEDORIE

FPV T VORIELL LT, BHERIC X DBINKO MG EIT o7, T 7 VEIKR 2 ml I
il 200 pwl Z¥AN, 150 Cx2 COA—T 12 30 SRIANTZ. 30 0k, Mtz LD 572K
BT 10 SR EIL . %m:ﬁbk%,azum®74w&—fﬁubk.ﬁﬁuﬁﬁbk%%
X ACQUITY UPLC-TUV(Waters) ZfEH L, Y 7 b U = 7IZ1% Empower2, B 7 AL Waters
AUQUITY UPLCTM BEH C18 (2.1X50 mm, 1.7 um) ZHW/=. 8L, B 7 LIEE 40 C, Wi#
1.0 ml/min, A2 pl &L, AIERE 525 nm (IS CTHIE L. BEMHICIZA 0.3 %V “ER//K,
B: 7 hr=hKVL®D 2 DEH, 7T NI A:90 % B: 10 %OFEIETEKBL, 2 2&IC
A:80 % B:20 %&7dEMETIToT.

BWWEICOWTIRTA T A=V, P72V, AV=Uy, RGAIT=Dy, F=Y
v, wNAEYUEAW. EEWRE 1 ng 12 10 ml @ 0.1 %¥EE/50 %7 & b=V L%z T 100
wg/ml BEEMEEK E Uiz, 100 wg/ml BEEMEREG 1, 2, 5, 10, 20, 50 ug/ml OFEHE
WERRE TN TR L, Bon-REROIUL Y 7 b T =V B2EH L.

L-7 A2 )L VERORIE

2,4~V =P 7 ==k RIVAEICIVEZITo 7. £, VU7 AWK 100 pl 121~
R7= /=0 10 pl Mz, BUGSHEZ. 20Kk, 2 9T AREFEAX Y U 100, 2 %=1
07 =)V RZITVUEMZTE. A FaX—%—T 50 C, 30 DA FaX—EEITW,
K Ui=t%, 85 WEMEEZ M A Lz, Kk, =R T30 0MA rFaX—F L7
96ﬂvw?ﬁzwfv—%m%ﬁbk%/7wumu1%7774b,&E5Mnmmkﬁé
W't FE 2 I E LTz
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BEAEMEICOWTIE L-T A2 /LE B E AW, BEHEYE 1 ng 12 1 nl 5 %A XY EREN
Z.7C 1000 ppm FEHEYVEIRIK E LT=. 1000 ppm FEEY)ERHZHS 10, 20, 30 ppm OFEHEY)EVRIR
PENTHRAEL, Son-mEROTEL T N T =V U EAEE L.

7 = U RORE

FILERE LCO0.2 um D7 4 L2 —CHiE U7, S U738 1% ACQUITY UPLC-TUV % ff
AL, Y7 h7=7I2% Enpower2, # 5 AITIZHSS T3 (2.1X150 mm, 1.8 pm) ZF. 45H7
X, T AEE 30 C, K 0.4 ml/min, VFEAEG6 ul & L7=.

TSBEEICIE 20 i U S IETKET B U U A (pH=2.5) AT

BRI U T = U AR & o, BEMERYEE 100368 me (K 100 ml &M% T
1000 ppm FEUEMETFHE & L7=. 1000 ppm EEEMIEIRIGDS B 20, 40, 100 ppm OFE MEMVEVATK & 7
RENMIL, 55nREROEEAL Y 7 = BREHH L.

PEE DO BIE

B RTHNTA L BLOTRORY A OFFERERREZX 1 IR L.

X RTANT A Type ANIIRT A > OFERE 7.0 ERIFRFED 6.2 7273, Type B« Type C Tik
MI3fED 20.2 BLN21. 1 E7eo Tz,

25.0
21.1
20.2
20.0 o SO R %
RN
RN
RN
—~ RN /
=150 | N
. ﬁ S
[ RN
M RN /
~ S
RN
{:II\P( 100 B | /
RN
%’1 RN 7.0
. 6.2 RN
RN DO
RN DEIEN
5.0 B RN / Fetetet
RN DEIEN
RN DEIEN
RN DEIEN
R // EPEDEIC
0.0 | Y \ / . EEIC
TypeA TypeB TypeC RUA
X1 &2 7L OREE g
T a—)VERORIE

B RFHANTA U BLIOHROBRT A o OT )V a— LV ERRIERSRELZH 2 IR LT,
¥ ARFHNT A Type B+ Type C TiE Type A BLXOFRT A LB LTH 2450 1 OfE
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ol

14 —
4 4 4 4 4
>
12.0 sosa:
* LR
>
12 - BN
>
4 4 4 4 4
>
4 4 4 4 4
>
4 4 4 4 4
>
10 B foEL R
D 4 4 4 4 4
{_Jgp{ Bt
4 4 4 4 4
>
~ NI
8 - 70 B
. 4 4 4 4 4
= B
3
) 6.0 RIS
= g BNNNY
COTOUOTRRN ettt
SRR ettt
SRR ettt
4 - A 2ot
SRR ettt
SRR ettt
SRR ettt
2 + SRR ettt
SRR ettt
R / RN
, RN . i \ tete et

TypeA TypeB TypeC RIA
2 KV T NDOT 3 — VR

3.3 MRV 7= /) —LEOHIE
KX RTHANTA L EHROFRT A L ORRKY 7 = ) — VEREEREX 3 IR L.
HBRDOIRT A 28 317.6 mg/100 ml TH-o7=DIZ L, Type A TIXHIRDIR T A 1% LTH 4
D1 THDH 78.3 mg/100 ml, Type B TIEFEIFRFE D 350.3 mg/100ml, Type C TITK 1.6 [FTH
% 510.4 mg/100 ml %< L7=.
Fo, MRV 72 ) =NV EHNEICHEL X5 EZ2 0N -7 RAaL U BORERX 4 B
FTUOFELITRLE.

Type B, Type C TITHARY 7=/ — /L ED D B %N -7 AaAVEUVRICED DO TH -7,

600

510.4

500

400 - 350.3

SRR
SRR
300 ¢ SRR
SRR
SRR
SRR
SRR

200 F SRR
SRR
SRR
SRR
100 F 78.3 SRR
SRR

¥ SRR

SRR
SRR
1 SRR 1

Type A Type B Type C IRUA

w
—
=~
»

AU 7 = 7 —/E(mg/100 ml)

G/
TN

/]

.

X3 BV TIVORKRY 7 x ) — LR
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ME1mMBH 7= D
BRI YEE (mM)

2.59
2.34

o

(o

o
T

2.19

o

o

o
T

=

(o

o
T

=

o

]
T

0.51

e

(o

o
T

o
o
S

Ascorbic acid  Cyanidin  Delphenidin ~ Peonidin

4 #RU 7= = VBRIEICRT D SWHE OB R IR &

F1 REY 7=/ —VRAEICBITD -7 AL E VU ROEE

g;c(;’(ﬁ)%c Cyanidin(%) Delphenidin(%) Peonidin(®%)  Others(%)
Type A 1. 463 0.031 0. 008 0. 000 98. 498
Type B 3. 195 0. 085 0. 005 0. 000 96. 715
Type C 2.708 0.077 0. 004 0. 000 97. 211
RUA v 0. 000 0. 322 0. 281 0.012 99. 384

3.4 PRLIEMEDBIE
KX R T INTA L EHIRORT A BT DHBCIEEORER R 2 5 1R Lz,
TR DOMRT A 5 19.8 mM Trolox ToH-Ho7=DIZx L, Type A TIXH 0.4 2D 7.2 mM Trolox,
Type B TITH 1.6 {0 32.2 mM Trolox, Type C TIIH) 2.3 45.5 mM Trolox & 72 o 7=.

ki (mM Trolox)

50
45.4
45
40
35 32.2
P
30 RURRRERRY
RURRRERRY
RURRRERRY
25 IRSRERERER 19.8
RURRRERRY
20 | TR i
N s I L P
RURRRERRY RAMRN
15 F RURRRERRY RAMRN
RURRRERRY RAMRN
RURRRERRY RAMRN
L RURRRERRY [P
10 7.2 P :’:’:’:’:
RURRRERRY RAMRN
- RURRRERRY RAMRN
RURRRERRY RAMRN
0 RURRRERRY RAMRN
T T T
Type A Type B Type C RUA

5 YTV OPERbIE M g
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3.5 TV U T=VVEORE
T RTHNTAL L EHRORTA DT v by T =V &8OREMREER 6 1RL, X5
2, BV TIVOEETDHTV M T =Y U HOMOE 23 2 1R L.
BXRTANTA L TETA T A=V BT =V PR ENTZ. RUA o TliaT v
T4y, TV, XY=V, NF Uy, wAEYURBREENR, Wb Yy AT
HINTA L DEFEEREL BBt 7 b7 =V & TlE Type A 28 41.83 1g/100 ml,
Type B 7% 423.96 1 g/100 ml, Type C 7% 537.70 1g/100 ml & 727,

1600

1400
mﬁ 1200 |
’{l ’g 1000 L lDelphlnldln
g § s00 | E(Cyanidin
fz v B Petunidin
NS 600 ®Peonidin
.EZE[ 400 | Malvidin

200 f

0

TypeA TypeB TypeC TR A

X6 KV N7 T =D B

2 KV TNOT U N T =V VE
(ng/100 ml)  Delphinidin  Cyanidin Petunidin ~ Pelargonidin ~ Peonidin Malvidin

TypeA 9.57 32.26 AR AR ARt ARt
TypeB 24. 80 399. 16 A H FRidan A H R
TypeC 27.86 509. 84 A H AR AR R
RUA > 1385. 70 1394. 23 298. 23 A H 69. 06 1159. 13

3.6 L-7T AN UBROHIE
BEDxRTHNTA L EHRORTA D =T A U BEEOBERREZR 7 1SR L.
Type A TiX 3.2 mg/100 ml, Type B Ti% 31.7 mg/100 ml, Type C TiX 37.7 mg/100 ml & 7p~7=.
TIRDOIRT A TlERBHTH - 7.
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50

w
=
3

40

31.7

30 F SUULUEER
SUULUEER
SUULUEER
SUULUEER
SUULUEER
SUULUEER
20 SUULUEER
SUULUEER
SUULUEER
SUULUEER
SUULUEER
SUULUEER
10 SUULUEER
SUULUEER
SUULUEER
SUULUEER
SUULUEER
AR

Type A Type B Type C RUA

L-7 A2 Ui (mg/100 ml)

ZR ]

L

7 KHoFNAd -7 A3 U EEa

3.7 /- VBOHIE
BXRTFHNTA L EHIROBRTA D7 = o EERMR T 8 ITR LT
IRT A TIL0.01 % THoT-DIZXK L, Type A TiX 1.80 %, Type B TiX 1.30 %, Type C TiX
1.23 %z L7z,

2.0
1.80

1.30 1.23

SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR

Type A Type B Type C RUA

7R (%)
—
o

L

0.01

0.0

X8 KWL Iy frebik
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g

BRY 7= ) —LBAETIZY ¥ RF AT A Type B, Type C RfiROBY A L0 LEDR
U7z /)= VG TVWDIENHRTE. L, RUAVICEENDIRY 7= ) — L ORERK
THHT U T =P BTIIRVA ZE > TV, ZORRIIZV Yy RF I ANUA NZEL EGH
END LT AAVEVBOBENS DO TII/RWNEEZ, =T ALV U BOBELEEICANR
R 7= ) —)VEMEEIT-7-. Type B+ Type C TITH 3 %DEEIZL £ -oTEBY, Yy RF N
JA ¥ Type B, Type C IZHIIRORT A L EIZRY 7= /) —NEGTLeZ ERH LN E -T2, HiEgb
TEMEIC DWW T v R TF XU A 2 Type B, Type C BHIRDORT A % BRIV, $8KR) 7= ) —)Li&m
HITE & R DORE RS B iz,

T, VY RTFINTAL CEHRORT A > THIFEA EBRHE SN o7 -7 AV E VB
TN EEN, RETAEEEDR Yy R T INTAL VFAEOLDTHD Z ERRINT.

FATHIGEL LTV v RF DA — L OMREME SR ST W28, V% RF B — LTI L
BRI TH Y, PUEELKR S ORIE - SR EZ b, L, SRIOSHHFERNDL, Vx
RNFHNTA L TIEY ¥ RTFAANRERRDOESOHTERRLIEEZREF L DD, EHIRMEEEINT 5 2
EMTERLEB 2N, £, RUIAVITIREBEAEEREIN TN LT AL E VR =
e ERALTEY, RIA L EITRRDHEREMET L a— LB E L COREMEIZ OV T HHIFET
xhHEEZLNT.

SHOMEELT, VA4 11 Y7200V RFINREGFEHEN Y v RF A — R THE
WIZZ (K 70 %) ZEnETF oniz. WRRNICET 2 Y Y RTF B MEMERITD R nied, Ux
NFANTA L BEZHTY, HABLEEZVELT LY RTANTA CTIIAEEENRROND. L
NoT, BT, METEROUBARLICE S TYVYRF I AMFEHEEZES 25 2 L B8FEME~D
BIZD B BN,

72, Type B, Type C DY ¥ RF AN T A AIWEEDRE L, BT 2RIC e ) =R EE2RIcT
DHBERICE S TEIA T AAA=VIZRDEBZ DN, VXY RFINUAL NI =i B8
WZETelod, BEENTRLEMENRSRoTLEY. ZOLOEEZR T EEREIETZN, 7
T UM A REEEIC LV M OBEREYERR P IS EMT 5 E LT, V2 UBEAIRSTHI L TUETE D L
BEx b,

i

DX RTFANT A ABUEC TN TEE E LI ATHBOLRER R D ISt A AV = v b
BRI AL L B ET.

51 A SCHR

1) dnfE, faARBeE, ERER, MEII, MRl . Uy RF A — L OREE & Z OEENE:
DORRGET, MSTATEE N E L& E P AR T3, 555 5, 25-31, 2011
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The function of Okinawan wine made from Jabuticaba
*Shoya Arakawa’,Eiko Toyama? Eisuke Kuraya®,Shinya Ikematsu®

!Department of Bioresources Engineering,
2Creative Systems Engineering Major, Bioresources Engineering Course, >Technical Support Section

Jabuticaba, Myrciaria cauliflora, has many functional ingredients such as polyphenol and others. It could be
harvested throughout the year in Okinawa, but Jabuticaba is not used commercially now, because it is not well
known so it is not grown agriculturally. We produced and quantitatively analyzed the wine made from the
Jabuticaba, including sugar content, alcohol concentration, polyphenol, antioxidant activity, anthocyanidin, L-
ascorbic acid, and citric acid. In addition, we compared the Jabuticaba wine to a general red wine.

The results showed that although Jabuticaba wine exhibited a low concentration of antocyanidin, other
measurements showed higher values in polyphenol, antioxidant activity, L-ascorbic acid, citric acid than the
general red wine. The general red wine contained no detectable L-ascorbic acid or citric acid. Therefore it is
thought that Jabuticaba wine is alcohol beverage rich in beneficial ingredients not contained in normal wines.
Key word : Jabuticaba,, Polyphenol, Antioxidant activity, L-ascorbic acid, Citric acid
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FHHEE Y =7 b HESEOHE

BB, BEPIAY, BFIEXR', R, MAAEM!

VEMEIR TR, EHGEE v A T A TR

BE

FHEHET 007 b LI, T T2 & oS, T2 b ORI 5 k% S
BEET UV b ThE, ERFHAT— v 3 v ARSI (X1E5] TF 8 1 BIRE Shi- 3 ¥
27 O (FUHE AR % BRI LTV AT (HERRE 1R H) & & bICARTH T,
HOW M) LEORS (ER) OWELIF - #IY - BIE - 15 LRI 2 B bIc AR & B
iz, ZOBNCHESE LT (2 HAH) ZEIRL, %4 ORETOREEFEENE LS, £ 1K
H & R A B2 LT

BERL LT, FHIRICHO TR - 385 - 5] L O I BEICHT B FHRE OB B 12
LinL, BTG - TR L Vo e EREBI 03, THHICEV TR SN L L, il 2
HEFCH OFEFIER S SAVNES <, RTERAH < A2 DA D5 TR E TR TR 22 L b, FHHk
O /2B RS B A 52 1 WRERE DRI S L.

R—U— FFHEET V= b Iv sy

1. %&

il

FTHHAE 027 b EE, MRS X220k, EEFHAT—va &L, —
FHICHRE L2 2EOFE L —HICE T, EYMFTHZEMICKE SNk 2 285 8l5

THREBBEOWMVHATHY, ARTIEZOT ey =y e 28 To72. 1HHIL, EEFEAT
—Ya CAARERM [T 95] TR8IAMRESNIZI v a /b o R THRE L TWET &
EHICIHRAL LT, AMETEFLAEREZBIZEL, FTHZEM L WD Rk R REGRHI SR - EE )
MO D L DB O N L0 E2RmAE L2, 2 F01%, 1B OBIRERTHE LM ZRIL
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An education project using space materials
—The challenge of the Okinawa National college of Technology —

*Ari Zukeran!, Ui Shimabukuro!, Shota Uehara!, Gen Sakashita2, Shinya Ikematsu!l

Okinawa National College of Technology Department of the bioresources engineering and 2the

information & communication systems engineering

The space education project is a project in which the purpose is to inspire students interest in
science by studying seeds that were kept in space over a period of time.

The seed (the first generation of the space type) which is a Lotus japonicus (Miyakogus) a was
kept for about eight months in the International Space Station Japanese experiment module
"Kibou". Two seeds were raised in this school, with one (the first generation of the earth type) being
kept on earth, and the growth of both seeds was observed.

The seeds (the second generation) which became fruitful by mating with the first-generation, were
collected. The major axis and the minor axis of each seed were measured, and the growth was
observed.

In the space type, the influence of the space environment to its characteristics, such as sprout
number, the number of leaves, and stem length, were not able to be checked.

However, we were able to observe reproductive activities and check for malformations and
differences, such as the bloom and seed formation. There is some evidence that cosmic rays and the
gravity-free environment effected it.

Moreover, the seed of the second generation of the space type tended to have a small geometric
mean, and their major/minor axis ratios were high, so we tested for the possibility that all space

type seeds will exhibit these traits.

Key words : Space education project, Lotus japonicus
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Research of psychological competitive ability of collegiate triathletes

-Main topic in Japan intercollegiate triathlon championship-

*Dai Watano!

!Department of integrated Arts and Science

The purpose of this study was to clarify student triathletes” mental characteristics and suggest enhancing performance
in Japan intercollegiate triathlon championship from psychological competitive ability. Two hundred and ten student
triathletes (149 males and 61 females) responded to questionnaires about the subjective importance of psychological
competitive ability, result of Japan intercollegiate triathlon championship (in Imizu-city, 2006), the degree of subjective
elated between three events (swim, bike and run) and the diagnostic inventory of psychological competitive ability for
athletes (DIPCA.3). As a result of the DIPCA.3, they had high capability in “volition for self-realization” and
“concentration” and low in “volition for winning”, “confidence”, “decision”, “predictive ability” and “judgment”.
“Patience”, “volition for winning”, “confidence” and “judgment” couldn’t follow their subjective importance of
psychological competitive ability, “concentration” and “cooperation” were over.

Subjects were classified into three categories according to result of Japan intercollegiate triathlon championship,
“primary participations (p.p.)”, “championship participations (low rank finish) (c.l.)” and “championship participations
(high rank finish) (c.h.)”. As a result of ANOVA in DIPCA.3, the significantly correlation was accepted in “patience”,
“aggressiveness”, “volition for self-realization”, *“volition for winning”, “confidence”, “decision”, “predictive ability”
and “judgment” between “p.p.” and “c.h.”. As a result of ANOVA in the subjective importance of psychological
competitive ability, the significantly correlation was accepted in *“volition for self-realization”, “ability of relax”,
“decision”, “predictive ability” and “judgment” between “p.p.” and “c.h.”, “c.l.” and “c.h.”. Furthermore, as a result of
standardized variate about 3 events between 3 groups, “primary participations”, that is, low performance triathletes,
tended to make swim weak, and “c.h.” were flat between 3 events of the degree of subjective elated. As a result of cluster
analysis, a type of specializing in swim and run appeared, this is the different type of race from former studies.

It was suggest that in order to pass a primary and to participate in championship for beginner, enhance the
psychological competitive ability in factor of “volition for competition”, “confidence” and “strategic ability”, in order to
high rank finish in championship, enhance the subjective importance of psychological competitive ability of “volition for

self-realization”, “decision”, “predictive ability” and “judgment”.
Key Words : triathlon, psychological competitive ability, subjective importance, type of race
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Distribution and characteristics of transformed land in Henoko, Northern part of
Okinawa Island

KIMURA, Kazuo

Department of Integrated Arts and Sciences

Abstract

Avtificially transformed land increased during the 20" to the 21% centuries, especially after the period of high growth in
Japan(1955-1971). In recent years, these man-made ground frequently damaged by landslide. Most of disasters occurred on
artificial valley fills (embarkment). Those landslide in transformed land are mainly triggered by earthquake, heavy rain, and/or
long rain. In the study area, there are two types of valley fills. Toyohara and Kushi area is widely covered by artificial farmland that
was modified from head hollows. They face a low risk relatively. In contrast, Henoko area and the campus of ONCT faces high
risk of artificial ground failure. Its baseball ground, athletic track field, and dormitory are distributed on deep fills transformed from
V-shaped valleys. In the rainy season this year, some cracks appeared on athletic tracks. It is an indicator of destructive landslide
caused by large earthquakes.

keywords : valleyfills  landslide  earthquake  artificial land ~ hazard risk






MR T RRFHMARACE B 75 p.61-69, 2013
ISSN : 1881-722X

S HBICBIT AR a I 2 = — g UFEI~DEL Y fH A

TR, BT, RN, ETTEEZ

Bl >z

HE

MR R N SR E T, MU E RSB O —BR & LT, 2 E TR O/ « PERAR BRI RTR
EORFHEICMYMATE T, LLRB L, #ANRIECHEANER 2 & OB N ORBENG . £ OTES)
FAETROARBNICR O TV, BEEDD O HAMHRZE DRI SN T 2 2, Ak 20 FEEITMNZITE
EN B IR B AS 0O MU B B i PR AR VR B HEME 3 ISR B SCBR D ASEITINEE LERIR S,
Z D% b MBTEE SRR Y 3 2 2 = — v g UHEE R R ERCSHR NS L, TR EEE ) TR
), TARBIZHE] OBMB TEREINCET 2 AM B OFHESERM 72 &, PRk 23 FFEF
TO4EMT6 hOMBEAFRIRE NIz, W LT —~ X 2N E TOHAMRE, B0
ETANRDOBH ST THD3 0 | 0 TREFER), £/, /b FEENLEERH -T2 L DT, 4#if,
IR, BiE, ZREE, BEE, BERE. SHEE T, LK 690 4 D/ « s Eo—fi o ) % %t
LUICHE LTz, BEE CORMETIL, HEZESLARIEOW ), REE, BEOSNMbLH YD, MK S
HOIEEE 720 BHEa o= —v a UIEEI~OBLBE N D E R ho T,

F—U— N BREE, LERE, BRBISHE. BHREINciET 5 AMEk

1. IXC®IZ

MBI I, PR & 57 OBER(H ABER 41, BABER16)7 57 v | RIER( ABER:55)I2R\W\T
Z< DRSS ZR A TWD, FRCHHEOBERSIX, BESMOIERED & 0 JRWHUEIZ /B L T\ D, AR
BIZRWTIE, O RFZCEWAE, K PRI L D ABECR RSN, FM2m U% < Bl
SN TV DO FEHINICBE T 5 LICSINTE 2BE 20, AU L, BRSOV - A/,
DX D IR BRI A ST 0 OFIRECHBR &R 72 EAR TS & X0 RN
THEENRANTW D, FFIC, BNIZERRER, RFEE WV BEREN R WVEES T, /b - F57K
DIFHREE DO—BTA ¥ — %y MREBREIFICAN 2 1TH 2 b OO, 253 L RIRFIC R 5 % #iE
N5 e, BNTEET DR RPBFEINCERBEE I 203D, £, BFalia=
r—va SEEEEERT LA 7 IR TIERLS, KD A v F =%y MREIREIN 2 SEE N Z
Ly,

R R BN SR EE Tl A 18 4F 4 A B R LIk, HHRIRIN /)N « Ho AR A e G 2 il = R
D—B L LT, ABMERAZTEN Lz TPRBRBEE) 2. /- e~ THEHRE), O FEb I

61



62

Bulletin of Okinawa National College of Technology, No.7 (2013)

b HBFRHINEARBRTE 2 TR 2E] OB E AR AMICIY A TE 2D, Zh b OIREIE,
ARAL D FEERFEE O IR HOFANIRE D EROEHOF T ST LRST A 77 T/ - FEERICE
TLHERRL L DO D HE R EORFEMA~OHAEEZM LD T, ZHE THRART —< THEML
TEREIY, ARTIE, TRETEMLCE BT Ia=r—v a EHOR Y MAE2HET D,

2. o=y —va UIEBIOLERNE & BT HRZ

B¥ala=r—ra  AF@E LT 5125720, ROMICEIRZ B X A0 NESHR O BRI
DRLATZ,

(1) /e AP SERLTE B D K IICERONEE TRT 5D

(2) TROBMRLEBE Y ZOFEMHAET. HFOEVICHL DA TRLTEMETS

(3) THRIUGONEBIEERREEZFELOT VR IITHERTLA T —FERIT, 74 XA DL E

AT DHETEDETHRITIED X O IZEET D

(4) TELRETHBEMEREICHEETELINRLTS

FrZ, B TIEHE 9120 Tt NIATEMT OFEEEMES 2 enb, SHITRDEEBEL
B OB EAT -T2,

(5) /WNFATHEBEREHLOBRVFITINTELLIICTT D

(6) WHTTHLDLOME TEATMTINTEDLEIICTD

(7) BUELZ=HE LR LODIEMET S

(8) ¥l r—AIZANDZ R EFDEFEMHATEDHLIITT S

(9) ZMEOTATTRT A L HEDPEDLEMIZT D

FARBIERS D 1BV TE, I ERBROETEZSZ LITTE ARV L 2B E X, RO
+or 7B A ATV, TEB A e L7z,

(10) HireARZ ZNECTLITRR DA TRET 2 a2V 28T 5

(11) ZNEFBEDIINTHRALLIZAEMEZEMIZL T, EBREZTFRDLIITTD

(12) BIRAEmUMKL, BRNICAREZBRLAEVWERZ S X O RBkEs g & M+
UbomESE 2, TRFPEE], TTIEHE), TARBIEEE] 20ET 2 & & bICEM OB LT
oo RUWCINETEMLER R I 2=/ — a VIEBIOERFREL T —~4 %, M1ICZNET
B¥ala=r—ya AF8E £ LB E R,

#1 BfaIa=r—ralEHoFEfikeesT—<4

FEHaTEHE T—~4% (BAEST)
s s [ E T LR | MARER | FEIR O 5

[Tr<wdy s FAEESS | (ERET A ) OREH
(A, B85, BEE, AR, SIEE. A S IhE& 2 0)

T Vb TV E—2%E55)  T7UASAA L IR—VarifEb D)
(&, ZEME, FEEB, ARt s
HAREES (R AHOBRERRLES | RB-4#D)

AHE K NCT Bl e DO D N CEEE)




e SR B TS (2013)

_n5®@@%ﬂ DR TERT D
. BRSSP, R LIEE L oiE

%\ﬁﬁ@xL%ﬁ&ﬂ%%&@éo:n
OB AT 5720, MATATEIEAN
AR BB AE (DARE IST) O HsRL -
BN ER R T E B HE T 2 sy B S 4R
R Fa I = — g R 1S
Fhits AR TR SE U, TR HE )
(TR, [HRBIEEHE) oMM,
MEMBATZ BT D AMERL) ORFERFE
B RS 6 FORBARASIE B g Cyea s = o R S LT 5T
B, BTOREIL, —2OFLHLTT O 4#H @ HEN O ®HBH @ LR
PRAHEHEE TR, Z< o/ © AtEl © TE @ SIRERT
ENBINTED TRF#EE), TT/EHEE] L LTTH > 2 ke L, IR ZmAEr sl L TEM LT,
ISTIZSE LTeT —~id, T E COHRAMHRE, BIPAESPARMER ETARDH 72 THD5<
V)R TREER, £, D FERPOBEEO b S To T —~ 2 H0ICAEE Lz, BEmMICiE, 7=
X v RVEEAD ], KRV T A ) OAREGE], Bz —1Et | HAER | KR O
MR, TEER ! ORI ORTF), LR TV —A%EA9 ) R [V VAT AA VI x—va U &E
59| Thb, £, AL 22 FLEITH I HRBIEBEL LB L, 4O ERAREHERL LD !
I LT, AR 23 AFREIIAHME S SR OMBEIZSEE L, THERICBIT 22 8% X AEIE L DO7-D
DANMERK) IZHFATE,

JIST ~DJEEESRME LT, EROARE - 77—~ & DOUGER, FHERRD LN TND, D7D,
T —~DHL, AT —~Tb, WEOWE LB OBFICI AT, R2IZISTIZERIRS T
L, T—~B L UM, BIE 2R,

F* 2 FHEFHRIBERE SRR S N NA —

B4 BRSO/ PRA R L LR E Y 72008 (AHET)
T ITaeXy U NVEEAD ) HEBR IV BRET AT Y OREE)
SRR 20 BEbz o —flit ) TR | IR o5

FHME BRI, BN R T

BINE N A IEN 179 4

B4 BES O/NREEE R E LR EHE Y 7 —2009 (5 & &)

T~ TavXy FVEEASS ] TBEbm X —fdt) AR ! HolE) OFY)
FHHNE M HE RIS R R

ZINE N A IERT9 4

Rk 21 4RJE

63



64

Bulletin of Okinawa National College of Technology, No.7 (2013)

EEA  HEOFIERARERRL LS | ()

T~ LEOWmRERR LIS | TAEORKERRL LS !
(DM H PR L Lo ! )

EHYE PR SR, AHHYE BRI

BN I - A BLFRER 20 A, ARARIT 10 R~60 R ZE~ 37 4

VR 22 FEEE | R4 B O/ EE SR & Lo TIEHE Y 7 —2010
(Z BMA, mdrE, REMN, A
T LTV —LEEALY | [V ) AAA NI R—Va & EA D]
FHME R R, RN E 8
BN  NFE A~ RA FEEMN 274, ZEBR 1304, B a e 32 4,
AT IE 65 4

WML \E LRI O/ A E 5t g b L RREE Y 7 — (TTERT, 5 ARET)
T~ KBV EBET AN ) ORER) AR | MR O iR

FHME R PR, BIHNE BRI

Rk 23 4R | BN /s - PR JER 284

W4 BESICBIT D2 % X AT KO- D AMERKR CEEFM)
THYE R S, BHYSE N BE
BINE N~ B TT 4

3. BEaa=F—va UIEEOERER
31 HEBO/NRREERNRE LEREEHEY T —

BT O RFaa=r—va CaEEERESE BEEEI AR O34T, AR ZIXCOJE
WEESICRB T TRREE) 2% Lz, EiiL-AEE. UTomy Tbo.

) I7e<xx FLVEESD ]

VNI v I AZATOT a~vFy o FVEUWEORE 2 2 1R T, FEBEITT 7 A0, B
e 8. HERSNIMEZEOCEWCEE L, ZHEFO20D0ETIEa % 2, 3BICANL, K
2T e v 2RI ED, r Y OMICHBRERE L, AV VT AT rF v o RAED 23 L ATV,
TuvXyr FUVIHWD T o~ porid, milRo b oS0, il 5T A M Sl U722 v 5 7
FTRLE,

(2 TAbL=FLX—ft !

X 3~4 1% Btz X—ft| OEBROKTTHD, K3 IFHEERBEOFEBROKTCTHD, A
R A CZ I Ko THBBEOREERLEIL, SR> THREBENZNDL L IIT LT, K413
HERROKT THDH, TROBMT = v I —2/ NI REBEETHEIIEND L O IZduE L, EEDOE
WD X9 LIS BIEG & B A A G DY TRIE LT, KR BEOMFAA & 8 3 25 Fhit
B, RRBEMTHROY A2, IHe—2—12k W i) GEXBAR) BT X951
TRUIZ, FEBEIREELTEDENIOWTHEE L, =X —{T5T 28k E LR > 7ok T T




MhERE SR BT (2013) 65

bole, TNHOEBRTEREEDLRES LRBOMHMAZ KT LT,
() KB !B T h Y OREH . (KR | SR OFF)

S5XMEE T AT VHEZTRDLFEROKTF Th D, TREARBRROADE | Z AfRIE L R LR 5
EERSBIE L, BYE, T, TABVHIIHET L& L0, TNODOHEOF THRENRH L Z &
W Tz, REEZ AW ER T, X v XYLl 0L Z T VIR L Cafahht L, fil
HL7-6BEIC, BEST AT VORI E AND AR —BRICELT DT 2 RPN LHE L TV,
(4  TRBR ! BURIR O MR ) . TRER | ol R

X 6~7 1 LRI EHREZ AV EROR T TH 5, X 6 TR O CITMR, A1E7e & OWE I ME<
RBEEBROBTTH D, BNTSCAENZRARERITR L, o IR T OIS T DR TIC T
ELEIIEFE BT R oEE T 288 L Qe M T7ITRWhEE S 7-WE O — a2 Blgd
RO ThH D, ZBERANTIE D FE 7B A R ERITRT & BOFDOZELKOIREN TR |
R L. DWICIZEW O ORL[ HIRIET 282882 LTz, 1L bR O I T X 72ikik

(A ZeR) ZAREEE O ICBE L, IRRER LT L POmEN R %) L, BlA s & ok
INIE S ATV ARFEZBRE B2 LT e, hAicid, WEO=8 (@R, ik, k) 12on
THP L CTEREITo 72, [RUEDDIRIK, RIEPRIE~OE A ERRSBIE L T,

&y
%1

; R— | | TP T y—
2 TrvXxy s RVEYE 3 BAbzxpa¥—flL %%%‘Egﬂ%gﬁ@%%f
HERFIEEDO EROLK T

QUTHERS

:; SIAK ’

| T )
7 RER ! AREIE O R
JER %A o 72 TR ORE T

% - i
5 M OEFEZ 5265

M, AEAE & Al o T2 EBR OB T

3-2. BRBIBHE~ LROFERAREERLELD ! |
HOTTAEET DALICE > TIHFIETRER TH D ILRMES ., DT NCRTE2EZ 52 LT, 2212



66

Bulletin of Okinawa National College of Technology, No.7 (2013)

HERT DL DEMDFEICR DX, IR AICHSNOIEROBEE~L BT D, REEILZZFD X
IRBEROR L FOaYEEonFESNE LG L, BiieAmo R E2KICERT S 2 LI
L0, AR B L BREZ RS, SOOI OEEZHERALTLLI) Z AL LT,
AEIOARETIX, HBHOBIEORG MR ot (TIB ik - EES ; M8) . H o Giidt
FHEEAAEER M9, T U TEBICBETLIZEFHLWD, BEAREICE > TERETE 2857& LT
KiFEOW 2 THRROEE] L UGRIR L, B Co HRBIES IR RS RAROBIEY O 4 18I
FELWANIGERI 2 ) e, SMEIEGEMOBE 0 b & BEENTZY | ICBWEIRWZYD | BEEEZ
THRZREIAALTEY LIEERSBIE L, HERAENL TV DB O T\ 2 EEY OB 72 72 A2 |
Hi7RBRE ZNETEIERRLERNDAODRB LW, PR T, 4o XEROW
1T, %ﬁ@ﬁ4ﬂ~%~AﬁE%LKHMWéﬁiégﬁk\ﬁﬁ@ﬁ\E%7:®ﬁ%@$%%
AL ERSZE —EMICEY R L (X 10), REEFITTESERL BRES O ICBIZ L, FulicX
H oy 7 OEEME . RO TIZIEN 54 & Wiz b O R 2 BRI ERR LTz, SIE D OI3Hi0
UK T D RASGTNEb ol & OFRIENEHEFE O, £, BRI hIc4# T oW LI
T HHESE 3 MBI LT, #HHATIE, A#EOMTEYONIIEE L TS 2ie LT,
—fRDTT 2 B BT, 00 R T VIR 5 & ZE TOMEDORE A B TBREW W,
FER L UCRREPFIE R A T ERICE T T 2 HERG & bt o7,

9 42 T R

3-3. BEBO/NFEEEZMRL LLETFILEREY T —

BT TAEHERIT, L R BT HEENEF DRV LB AR THIZEAEES N
TRV, —J7, #EaefRs iU, B rEE L COHEMEMNRAT L7202 17 U4DE (T
A1) | D L THEROT O L BRI OMEERLFEBERTITINDS 2L, OIS VBT LIEORL
SHEInZ LD ETHMYMABNERIATON TV D, FHIIETIE, A1 F =Ry FOFEENHZ 50
ST EBECE THMABERTE CEZICATRARLE > TE TS, £ T, FEELIT, ETLED
MEEOEE L FIC Lo e 2T, PR <Y D 5721 DEARIR O HFR & XA TEAHT OERENTE 5 &
L, I TBFTIEEZRC-TAHALY V) EBZXDEHIRARETD BT TIES=E) 2% L
Too BB E LTI, AVEEMITIZ TV ba TV =L %1EA 9 | /INPEAERTFHED O HEAEMITIC LED
ML [V AZAA NI —araffAd) L, BUELLE b DEZDOEEFRBLIFLZ LN T
XHANRFE L, o, BEROHMOEREL DY, 77 VBRI LOT A iZhid® LED
ERETELHL 9L, 727 UARO/SRVE, N8~ R —AT L — 7 U AR
HRATE— NV R HE L, ZAENBRIZT A, 7L Y TEDLLIITLE,



MhEEm SR B 75 (2013)

ZINEDHFHEIZ STz > L, HIROHABTEZBSZ AR O RHMIR W1 2 W2 E 2135, %%@W
e DO Tl /e ST o7z, X 11~14 \Z KBS T L 728 %Iﬁﬁi@%¥% X 15~16 |Z
FEAEDBUE LIRS 2R T, M Ko TR AR Z DS L b 67, T2 2 k&<
SINEEB R E CTEFRIT > TRV MA TV, NTITE T TIEORBRO® HIR#EE D, Zik
EHBITR o TETHHOT = v 7 RFIATEMTOTIT 2 L TWDEL BT b, /- FEAED R
72D PHEIRVER O FITR LA TV N TET,

R 14 4 COEF TSR 15 ZHEOES (5 16 3/ OIS (43

4. L

Rl 20 AEFEICMNTATECE N BRI IR LB 0O MR, S i AR R AR e TE Bh v 3 M B S 4
DRGNS LIRS, DB S HUIBIEEN R o R 2 = — v g VEHEITERK 23 FEE TO 4 41
T 6 FoEmEAFIRS NIz, LEh, AHEE, 55, ZRME. ZEE, BERE. GHEST B4
B, TTE#EE] . TARBIEHE), RN 2 AMER) 2B L. E~K) 690 44 D/ - Hh
FARL—ROT NS U Tz, BEE TORRIL., BREZESCAREOH ). RiEE. BEOSIMIZLY
IR D ADFEE L /2D, BEaa=r— a VIEE~OBLREWNZ ENShoTz, A% L EED
FRROBETIHERCE 20, VB LLHIZIZERY, OLOLETRACHEARLRRITTHEH 25
£ 9 NI T —~ % B X THM OB EZITV T2, o, 2 OHIRO T2 BPEES D3 D (2
filin s Z L DOTEHEMEAEM L, Hiot L OEEEZTRD RN D, K0 SR RIEE) Z BT o T
ENEAN

5. BEE
IST DO ZZEEWZTWTZB0T T, ZNETHEETE 2oz To TRFH=E] 2Ed 52
ENTE T, 72, HIROARAE, HEEZES, REESCHBOHINEONEBHTH DI 00D

67



68

Bulletin of Okinawa National College of Technology, No.7 (2013)

LIV 72 EiT D5 ENTE, 2O L) BBFEEROGZRUIECTEX 720 IST O, Hidgk o« |
SRR, A DORBREN DB IIOBNT TH D, OBV EEILEL EF 5,

BE M
(1) BRI, WREEOHBERICOWT, Pk 19 FREEER - EE It HE4E, pp.535-538,

)

®)

(4)

(®)

(6)

()

(8)

9)

(2008).

HERFE, OO Vb EmE oD L9, i T EEFM PR Bl 3z E 8k, Vol4,
pp.71-74, (2009) .

B EEIEE, IR L RREER Y 7 —2008, PR T A P Ry BT S S AR
£, Vol.4, pp.67-70, (2009).

MR, $9 f2E, ETEES, B CTRSEFTEHRI 7 ) A~ A LI x—Ta U EES D |,
IR T m S A HI RS H s, Wol.5, pp.55-59, (2010).

WUR IS, VEPTEE, MBS, BrHME, BRI, BESO/NRREEG L LIcE T TIEHE
V7 —2010, WAk 22 R REAR KRR A, pp.117, (2010) .

BT, PR, BN, TR, BERWIE, BRSO/ AR L LB TEHE
v 7 —2010, PR LEEESEEER B B E TR S, Wol6, pp.5-10, (2011) .

ISR, s, Wk, e, BRI, BRYE, Ib4AEOSTRAREZERRL K
D ~FRAR VR MR~ PR SR H SR RS, Vol.6, pp.13-16, (2011) .
OB, SN, EMTEE, BrHRE, BRI, BEERICST R ala = —v g
HE SO LA, MR CEEEEM PR BN SR =4, Vol.7, pp.8-7, (2012).
ORI, VTR, SIROVE T, BPORERER, N W, BWEURRRICIS T S ICT B ko
72D N B OB, JUN KA HATFZESs in FEVL S RS A54E, pp.56-57, FEILE R,
(2012).



e SR B TS (2013)

Science communication programs and activities in Okinawa
as “the Island Prefecture”

Tomoyasu YARA, Eisuke KURAYA, Kenta WATANABE and Takahiko SATAKE

Technical Support Section

The Technical Support Section of Okinawa National College of Technology has been working for science
communication programs and activities for school children in the Okinawa prefecture as a part of regional
contribution activities.

However, these programs were mainly held in Nago and other cities in Okinawa Island before 2008. Because
of high cost of travel and transportation expenses, it was difficult to carry out science programs in remote islands.

Thus, we applied for “Science communication grants” from Japan Science and Technology agency (JST) at
first in 2008. Subsequently, six different programs such as “science class”, “craft making class”, “nature
observation class” and “information technology class” were carried out with the aid of JST from 2008 to 2011.
Those classes were held in seven islands of Okinawa prefecture: Okinawa, Aguni, Miyako, Tarama, Ishigaki,
Iriomote and Yonaguni islands. Participants of these programs for four years were about 690 in total, and were

students of elementary school, junior high and high school, and others.
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Fusion of ART-1and Advanced Logistic Belief Neural Network for Object Grasping Robot Arm
Mbaitiga Zacharie

Department of Media Information Engineering, Okinawa National College of Technology.

Abstract: This paper discusses the combination of Adaptive Resonance Theory (ART-1) and the Advanced Logistic
Belief Neural Network (ALBNN) for controlling robot arms grasping objects. The nature of the grasping process is
done using the principles of opposition spaces and the robot accomplish the tasks of which it is capable of using both
arms and hands depend on the control input from the sensors that provide feedback. The input from the sensors that
provide feedback is the forces being applied in the geometric patterns of the objects being touched and objects’
temperature. The output paths received from the sum input signals are nonspecific in the sense that at any given time a
uniform signal is sent to all nodes in the receptor fields. Gain control at F; coordinates the short-term memory
processing with input representation rate. In many ART controls proposed in the open literature, first by contrast the
search takes place only as a recognition code is being learned, and the search maintains its efficiency as the learning
goes on. Second, the use of two gains control is being natural. But for our controller design, the use of two gains
control will cause the Logistic Belief Neural Network (LBNN) layer to be unstable when the work environment of the
robot changes, in other word the environmental influences. So our proposed search or learning method does not follow
the contrast rule mentioned above. Instead, the robot arm joint activated based on the following two conditions:

e If an adequate match output is found in the initial search cycle, the Long-Term Memory (LTM) representation is
refined to incorporate new patterns.

e If no match is found and the full coding capacity in not yet exhausted, a new pattern is formed with the
previously uncommitted Long-Term Memory established by the input. This cycle is repeated and repeated again
making the robot arm activation movement stable and eliminated all mismatches

The fusion of the ART and ALBNN we have considered each robot finger and manipulator (arm) as a kinematic chain,
which required separate controller. Given the object geometry and the current arm position the controller should
synthesize the desired finger segment trajectories for completing the grasp. In order to make the robot manipulator
end-effectors keep its stability at any given movement; we derived and maximized the logarithm-like hood function of
the learning rule of the logistic belief nets.

R(1) = Iw(v=x

Where:  w(v = x) = probability that the visible neurons are in the state x

Due to the synaptic-weight vector for the whole network, we computed the training sample where the maximization of
the logistic belief network is accomplished through the use of gradient accent in the probability space.

Proceedings of the 2012 5™ International Congress on Image and Signal Processing (CISP 2012) and the 2012 5"
International Conference on Bio-Medical Engineering and Informatics (BMEI 2012), Chongging, China, pp:1231-1234
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Screening of a natural resource library for antitumor activities
using midkine as an indicator

*Rie Sonamoto?, Chika Yamashiro?, Karen Takaishi?, Eisuke Kuraya®, Shoma Tsubota®*, Takashi Fujiwara®,

Morita Iwami®, Akihiko Kanamoto®, Satoshi Kishida*, Kenji Kadomatsu®, Shinya Ikematsu*

!Bioresources Engineering Course, Creative System Engineering Advanced Course, Okinawa National College of Technology,
2Kobe University, 3Okinawa National College of Technology, Technical Support Center,

“Department of Biochemistry, Nagoya University Graduate School of Medicine, *OP Bio Factory Co., Itd.

Background:
We previously found that the growth factor midkine (MK) is highly expressed in human neuroblastoma (NB), and its blood
levels work as a prognosis factor (Ikematsu et al., Cancer Sci 99, 2008; Br J Cancer 88, 2003). The purpose of this research

is to search for active antitumor ingredients from marine resources, using MK expressed by NB cells as an indicator.

Methods

We used a library of 700 ingredients of marine resources extracted from the sea near Okinawa, Japan. First, ingredients of
the library were added to SK-N-SH cells, a NB cell line. The culture supernatants of both 24 h and 48 h after sample
addition were collected. Next, the amounts of MK in the culture supernatants were measured by MK-ELISA, which we had
developed. Ingredients which showed the reduction in MK production was applied to the second screening. In the second

screening, MK production as well as cell viability was evaluated.

Results
We obtained 71 candidates of 700 after the first screening. Among 71 candidates, eight ingredients exhibited the reduction
of MK production and cell viability in the second screening. These ingredients were derived from marine resources

classified into sponges, echinoderm, and cnidarian.

Conclusions

The ingredients with antitumor activity could be seeds for developing therapeutics for NB.
Key Word: Midkine (MK), antitumor, screening of a natural resource

Advances in Neuroblastoma Research Conference 2012

June 18-21, 2012

Toronto, Canada
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(FL) Outbreak of diatoms and cyanobacteria on corals
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2009 4 3 A, JERIWRE A &0 F I OBERE 23T, i IR AT B 52 5 O e R
DOWFEICHER T 2\ TO—FIZHh O ELHBICOVWTHEZI T, VI VT U
MLy T NI T U TIZOWTITANEN G b #ED O D05, Z0%  1XfEH S D%
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Alpheus frontalis DFEDOFHEIZEE L TWAZ EIXHBA LI OD, FREAAE DR
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72 EIZOWTORIERFE LA L7z, 12th International Coral Reef Symposium (2012
#7H9H~12 H, Cairns, Queensland, Australia)

B, KERO—LIZHOWTIE, ZO%, RO E LTHFE LIz, Yamashiro, H., Y.
Mikame and H. Suzuki. 2012. Localized outbreak of attached diatoms on the coral Montipora due to

low-temperature stress. Sci. Rep. 2, 552;D0I1:10.1038/srep00552 (open access)
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Global properties of higher-dimensional cosmological spacetimes

Global properties of higher-dimensional cosmological spacetimes

Makoto Narita

Department of Integrated Arts and Science, Okinawa National College of Technology, 905, Aza-Henoko,
Nago, Okinawa 905-2192, Japan
E-mail: narita@okinawa-ct.ac.jp

Abstract

We study global existence problems and asymptotic behavior of higher-dimensional
inhomogeneous spacetimes with a compact Cauchy surface in the Einstein-Maxwell-
dilaton (EMD) system. Spacelike 7P ~2-symmetry is assumed, where D > 4 is space-
time dimension. The system of the evolution equations of the EMD equations in the
areal time coordinate is reduced to a wave map system, and a global existence theorem
for the system is shown. As a corollary of this theorem, a global existence theorem
in the constant mean curvature time coordinate is obtained. Finally, for vacuum
Einstein gravity in arbitrary dimension, we show existence theorems of asymptoti-
cally velocity-terms dominated singularities in the both cases which free functions are
analytic and smooth.

PACS: 02.30..J;,04.20. Dy, 04.20. Ex, 98.80..J;
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A Computational Simulation for Explosive Ordnance Disposal

Yoshikazu HIGA, 'Kohei UEHARA, “Hirofumi IYAMA, *Tatsuhiro TAMAKI and “Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
3 Dept. Media Information Engng., ONCT
4 President, Okinawa Nat. Coll. Tech

In order to clarify the characteristic behavior such as shockwave propagation, dispersion of sand and
the crater depth due to explosive ordnance disposal, the finite element models of soil, surrounding air and
explosive have been constructed based on HyperWorks®-RADIOSS® (Altair Engng., Inc.) software. By
conducting a series of numerical simulations, it has been observed the effect of explosion on the crater depth
and diameter, overpressure exerted on sand and the surrounding air. These results based on the computational
mechanics are useful data for setting an area of refuge.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013),
Nago, Okinawa, Japan, (2013.03), in appear

Computational Simulation of Underwater Shock Wave Propagation
using Smoothed Particle Hydrodynamics

'Shuhei SHINZATO, ?Yoshikazu HIGA, *Tatsuhiro TAMAKI, *“Hirofumi IYAMA and *Shigeru ITOH

1 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, Okinawa Nat. Coll. Tech. (ONCT)
2 Dept. Mech. Sys. Engng., ONCT
3 Dept. Media Information Engng., ONCT
4 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
5  President, Okinawa Nat. Coll. Tech

Underwater shock wave phenomenon is applied to various fields such as manufacturing, food
processing and medical equipment, and has been investigated with many experiment and numerical analysis.
Because of low heat generation and possibility of downsizing of the device which generates shock wave, an
application of shock wave induced by gap discharge in food processing has been studied recently. In this study, an
ellipsoidal vessel filled with water is modeled in 2D and a computational simulation of underwater shock wave
propagation is implemented using Smoothed Particle Hydrodynamics. Then, the computational result is compared
with an experimental one and have a good agreement with the experimental one in qualitative. In the simulation,
focusing of pressure wave, which is characteristic phenomenon of elliptical vessel, is observed.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013),
Nago, Okinawa, Japan, (2013.03), in appear
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Improvement of Efficiency of Manufacturing Rice Powder using Under Water
Shock Wave

'Ken SHIMOJIMA, 2Kazuyuki NAHA, *0Osamu HIGA, “Katsuya HIGA, “Yoshikazu HIGA and *Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT
3  Okinawa National College of Technology
4 Dept. Infor. & Commun. Sys. Engng., ONCT
5  President, Okinawa Nat. Coll. Tech

Self-sufficiency in food is very low (about 40%) in Japan. Therefore, the rice powder is paid to attention,
because it can be processed to the udon(noodle) and bread etc. On the other hand, energy is very necessary for
manufacturing the rice-powder with immersing, crushing, and dryness. Therefore, we developed low energy
rice-powder manufacturing device. This device is the disintegrator for manufacturing the rice-powder using the
underwater shock wave by the electrode. But the manufacturing efficiency has not been cleared. The purpose of
this study is to investigate the most suitable configuration of the disintegrator for manufacturing the rice-powder
using the underwater shock wave. Experimental conditions to manufacture the rice-powder (particle size is
100um) is clarified using this device. Moreover, the manufacturing efficiency of the rice-powder, the relation
between the number of the shock wave generation and the grain degree of rice-powder is clarified.

The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.25.

A Computational Simulation on the Characteristics of Shock Wave Propagation
in Fruits

Yoshikazu HIGA, *Hirofumi IYAMA, *Tatsuhiro TAMAKI and “Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2  Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
3 Dept. Media Information Engng., ONCT
4 President, Okinawa Nat. Coll. Tech

A shock wave induced by an underwater pulse electrical gap discharge method can generate a
momentary very high pressure power, and also achieve non-heating process for a very short time. Therefore, it
is expected very much as a novel food processing technology. On the other hand, it is necessary to optimize a
lot of design parameters such as a vessel shape, a power and gap length of electric discharge, the distribution
between a source of shock wave and a food medium in the processing. In order to clarify the characteristics of
the shock wave propagation in pome fruits such as apples or pears, the computational models of the fruits,
surrounding water and source of high-pressure were developed base on the finite element code HyperWorks and
RADIOSS solver (®altair). By conducting a series of numerical simulations, it has been observed the pressure
distribution in the fruits depending on its microstructure such as exocarp (skin), mesocarp (flesh) and a stiff
endocarp containing pip (or seed).

The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.26.
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Computational simulation for development of rice-powder manufacturing
process using underwater shock wave

“yoshikazu HIGA 2Shuhei SHINZATO, *Tatsuhiro TAMAKI, “Hirofumi IYAMA and *Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa National College of Technology (ONCT)
2  Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT
3 Dept. Media Information Engng., ONCT
4 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
5  President, Okinawa Nat. Coll. Tech

A shock wave propagation generated by electrical discharge in water is a phenomenon used in many
applications not only mechanical engineering but medical and chemical treatment. In this study, to propose the
best process depending on the shape of a vessel, the distance between discharge point and rice, we have developed
a numerical model using Smoothed Particle Hydrodynamics (SPH) scheme and a series of computational
simulations have been performed for a pseudo-ellipsoid vessel with different axis. As a result, we have observed
the propagation and convergence depending on the shape of pressure vessel. And then, we have also clarified the
characteristic phenomena of the shock wave induced by underwater gap discharge.

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues 2012, Kumamoto, Japan, (2012.08), pp.40-43.
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Visualization of Crystallographic Defects using SEM/EBSD Map
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Numerical simulation of shock wave propagation inside of a pressure vessel for food processing
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A computational simulation on the characteristics of shock wave propagation in fruits
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Computational simulation of shock wave propagation using Smoothed Particle Hydrodynamics
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New technique of self-refilling friction stir welding to repair keyhole

*|. ZHOW?, D. LIUY, K. NAKATA?, T. TSUMURA?®, H. FUJII?, K. IKEUCHI?, Y. MICHISHITA? Y. FUJIYA*
and M. MORIMOTO®

LJoining and Weld. Res. Inst., Osaka Univ. (Current: Shandong Provincial Key Lab. of Spec. Weld. Tech., Harbin
Inst. of Tech. at Weihai),
2Joining and Weld. Res. Inst., Osaka Univ.,
%Joining and Weld. Res. Inst., Osaka Univ. (Current: Dept. of Mech. and Sys. Eng., Okinawa National College of
Tech.),
4Manufacturing Tech. Center, Mitsubishi Heavy Industries, Ltd.,

*ITER Superconducting Magnet Tech. Group, Div. of ITER Project, Japan Atomic Energy Agency,

A new technique of self-refilling friction stir welding (SRFSW) relying on non-consumable joining tool has
been developed to repair the keyhole left at the end of 316L stainless steel friction stir welding/friction stir
processing (FSW/FSP) seam. The conventional FSW process was transformed by adopting a series of
non-consumable tools with gradual change in geometry to create a solid state refilled joint step by step. Using the
combined plastic deformation and flow of the material around the keyhole, the SRFSW process is able to repair
the keyhole with both metallurgical and mechanical bonding characteristics, and the FSW/FSP seam can be
achieved without keyhole or other obvious macro defects. Microstructural observation results showed that the
grains in the refilled zone were significantly refined by the tool. Tensile test results showed the refilled joint
fractured at the base metal side, and the relative tensile strength and elongation are 112 and 82% of the base metal
respectively. Moreover, no sigma phase but few Cr carbides were found in the refilled zone, which would not
result in obvious corrosion resistance degradation of 316L stainless steel.

Science and Technology of Welding and Joining, Vol.17, No.8, pp.649~655, 2012.

Numerical Simulation of Fusion Zone Shape of Lotus-type Porous Iron
by Laser Welding

*Takuya TSUMURA!, Hideo NAKAJIMA? and Kazuhiro NAKATA?®
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The effect of direction of unidirectional pores on the fusion zone shape, which produced by laser welding, of
lotus-type porous iron was investigated through the numerical simulation of temperature distribution.
Three-dimensional heat-transfer analyses, which take into account the thermal properties of the lotus-type porous
iron depending on the direction and volume fraction of unidirectional pores, were performed by the ABAQUS FE
code with user-defined subroutines. These results indicated that the lotus-type porous iron has little anisotropy of
melting property. The calculated shape of weld fusion zone is in good agreement with the cross-sectional view
obtained by experiments. In order to clarify the reason of these results, anisotropy of thermal diffusivity in the
lotus-type porous copper, magnesium, and iron used and anisotropy of laser energy absorption coefficient for
these metals were estimated. As a result, the lotus-type porous iron used has a little difference of thermal
diffusivity and laser energy absorption coefficient due to its low thermal conductivity, low porosity, large average
pore diameters, and high laser absorption coefficient of base metal

ViHE PSR, 5 20 % 3 B, pp.53s~57s, 2011,
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AN APPROACH FOR MUSIC THERAPY USING THE VENTRICULAR
RATE IN NEGATIVE FEELINGS ENVIRONMENT

Tadashi OGINO?, Tamotsu NOJI? and Yoshihiro KOYAMA?Z

! Mitsubishi Electric Information Technology, Japan
(Now Department of Information and Communication Systems Engineering )
2 School of Information and Telecommunication Engineering, Tokai University, Japan

Recently, it is recognized that music is applicable in the field of medical. Music is expected to support a patient's
mentality and medical treatment. We have studied the relationship between the ventricular rates (i.e. heart rates)
and the tempo of a music piece. We assume that there is preferable tempo according to his heart rates and
preferable music according to the preferable tempo. As a result, music can play a medical treatment support. We
propose the music search system using heart rates to find his favorite music. We built a model system to evaluate
the correlation between heart rates and tempo of a piece. We confirmed that our system had a significant
effectiveness for music therapy support. We made it possible to find favorite music using this method.

Proceedings of the 3rd Biomedical Engineering International Conference, Aug. 2010
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UDP-Glycosyltransferases from the UGT73C Subfamily in Barbarea
vulgaris Catalyze Sapogenin 3-O-Glucosylation in Saponin-Mediated
Insect Resistance

Jorg M. Augustin™®, Sylvia Drok", Tetsuro Shinoda®*°, Kazutsuka Sanmiya®’, Jens Kvist Nielsen**,

Bekzod Khakimov'?, Carl Erik Olsen”®, Esben Halkjeer Hansen®, Vera Kuzina'®, Claus Thorn

2,11

Ekstrgm®!, Thure Hauser*®, Sgren Bak'®

'Department of Plant Biology and Biotechnology, “Department of Basic Science and Environment,

*Department of Food Science, “Department of Agriculture and Ecology, °Department of Plant and
Environmental Sciences, University of Copenhagen, °National Institute of Vegetable and Tea
Science, National Agriculture and Food Research Organization, "Department of Bioresources

Engineering, Okinawa National College of Technology, ®Evolva A/S, °Donald Danforth Plant

Science Center, “Division of Insect Sciences, National Institute of Agrobiological Sciences,
Department of Biostatistics, University of Southern Denmark

Barbarea vulgaris is the only crucifer known to produce saponins. Hederagenin and oleanolic acid

cellobioside make some B. vulgaris plants resistant to important insect pests, while other, susceptible

plants produce different saponins. We identified UGTSs that catalyze saponin biosynthesis.

Plant Physiology, 160, 1881-1895, 2012
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Morita duality and ring extensions

Kazutoshi Koike

Department of Integrated Arts and Science

In this paper, we show that there exists a category equivalence between certain categories of A-rings (respectively,
ring extensions of A) and B-rings (respectively, ring extensions of B), where A and B are Morita dual rings. In this
category equivalence, corresponding two A-ring and B-ring are Morita dual. This is an improvement of a result of
Miiller, which state that if a ring A has a Morita duality induced by a bimodule gQa and R is a ring extension of A
such that Ry and Homa(R, Q)a are linearly compact, then R has a Morita duality induced by the bimodule
sEndr(Homa(R, Q))r with S = Endgr(Homa(R, Q)). We also investigate relationships between Morita duality and
finite ring extensions. Particularly, we show that if A and B are Morita dual rings with B basic, then every finite
triangular (respectively, normalizing) extension R of A is Morita dual to a finite triangular (respectively,
normalizing) extension S of B, and we give a result about finite centralizing free extensions, which unify a result
of Mano about self-duality and a result of Fuller—Haack about semigroup rings.

Journal of Algebra and Its Applications, Vol. 12 (2012), DOT: 10. 1142/50219498812501605
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