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R LTOEMBRDOYMEZ AP ——Subtle is the God

HHTE', PARE—#’

VLR ERT LR FE R, 2R E BIRL AT AILER

( sn@okinawa-ct.ac.jp )

E2E

B DERBB L IIEAFE 20217 BRI vy BT D=2~ OEAOREILR LT SE
HYHZ2OFEER2 ZBESYOBEBIISHATE IR 2 BHZORKIT N £ XY OEMEENT
Ty b —3EETAIETRATEET, LML, BHREFEI-Y bob—2BEE LT T2,
BHRIZEGMREZBRLETA, Z2CHBROEFE LTOAERBEOFRSEROESGHED LS
WEROERMAEERLDL S (DFVEREMMILLTWARY) Mo~ o (ERN) REXE
WMFE AR LT, TRPEZOFEOHEELBEAT U, BEROLERICE Y69, HELHR
EELIHBORERAOLVEERBIIZE LA TASEFORBBBELFALL S, RTINS HE
RT52BOTHERFLABVE/ER LS S BSRNLARBOTERIIMZ T, BRlXREEEZEERY
WRRTAHEEERLWETLILICLY, DRbhIREPNLEEPLEEL L TONRLER
TAHRMBICBETALIICARLET,

F-U—F o HRPHEZ, A4k ERORE, EXAEZ, BEXADF

1. Mo R

(gl 3mine] B > Evalb—F 4 0 TN TEAGOREIAOT Y fubt’™—%2&5Z
FIHB| LEELTUR, EHROEFTIEILEENLEINE LE, BEIIEMROREICEEL
bt —%2PE L FAX I 2D THBBEBREIIBETTWL ¢ 2B/ ALELEE
HE,1997), EREDHEZTIEPERRL TOLIRFRPRTOREZBHIZOHRANOH|O B Z i
EoT, &P LFEHOBVEWL EERRIIEIE LI BEBVWELET,

—RRICAEMBRLE VAT MEPO L D UALRVWEMROESPGIRTED BT LD RMREAE
FOoHETOEMIBDEY, BE-HRBEBREEL LTkt b D, EFBEE 2B LI
polb®, LEERE (FHEEOER) KhbhhTWET, B 32 B30I Z OHER LA
HBE L&, B3P EOEARE o b LILEtA, LI L, BETIIEIHITIFOM
ROBHOEIR (bV X3 POLLEEERETHLOLRLT, BHLEBPRNIEIETH
LIEBEREEVIBECL > THERRERTWVWET, COL I REDMODEREE LSRGV T
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U7 4e A ORI RNV IZEAR - -l L 2B L AORENERB T (BH,1984), “0 Lk 3iC
B L ZHREIC L > TEE ST O A4S YOERME I I CHIEMFBLERN-LET (H1),

Bl ThTREABEZE > THEMSHEBROMERIFEMROEEEECERN L O LI RRBTORRDHOTL LI N?
HEBRORERS RAE R kAR BRIV OHIHMIRPCERIN. BOBOOHL2ZRAGITHEL AL X—ORK
hE#HFTH L LV ERTH - L 2R L OMXBMHET: (MH,1987). ROREEHEET L n o DEERTLRMAAICHE
ALAES Z LI, 2OEFTHOREN (=2 0) SR DhADhIBAIL. ChERROEER LFLTVREOTY, DD
EMBLCLBVTLBERORERCBW TS, ThOoORFMVEHABRELONTHHE = FAX - DL EE T TV E0T
4 (Pelegri, J., 2008},

TRTV P E— 2B T TWAINLAGMZERHEETHELTAELLII. DEVEEX TS
ARl b CRACMEFTATVEZOTLLI)D?RL2VPEMREFFBTEIHEDO—DIERE
BEOFERHVET, HEATREHOERMENRETLIERES (A R) 2BET2FHENL
ACF, FRT 72V IRATA LI AEVAIDOHRD 02 I U LHAERR=2— 0 ORERE
DRI =Ry bAEESL, ABORBROLKOART—ZAX7 b AVEBELRUCL D @@L L bo
TERBHEENTHWET, A7 MEEOEEEELIIINLDANY pABNDLY S U HEED
WTRBEEIND VO T L TF (Kawakubo,1977; Akabane and Musha, 1990) (¥ 2),

B2 $RbbLAT—ARY PAREPEBROFRICLALES, ZZTU BELWIABEEoPVE LY, U TP
NbhPRigtic B D Dagy Ll cd, SHE2 BN T RERARLINERERT s DicEFomAlE K 5 K125
HREARZ P U 7 A G230 TThs, SREERToEEREDO LS ERERINET, bhlbhIEET L2
u R R CEL T 2 HRE 7 ) A CHERERO X EHTRO LA SR L HBREEE S LRI L > THRALET,
AR EFNFWET OO/ NBAROBGCLLFT S BGR, BESREFRET, BEAFTEE LA ZREY O ESET O
2R (B-L i YRARY b)), 4%, BRRIOBEEOCRASS bAM TR T, L AMKROBMANKEO | BHSTRAT
RELhLOBEE, tOHAONT—RARZ PARIO 2 ROEELLET, LALKRHARO=20 bl A ¥ F 22 ANRL
DA NVEBESGTR2VE LR FRBITHAAER AR E VA HICETR L B L2 VEA0, {LERSORETH, Mk oMM
Th, RECH IS ORIHES LB BV UHERBEOMD FBRTRR SRSB4, RERXFHU2AHE2ZF CEL L
BTV oA EARZ bARTI O 2R, 4K, § R YOBEEOASRS PARLAREY, TARTENHNL2ENY &
HoEdinh, ToNERLEFRBELEY, TICLHMBEIBEVRECRK (ThDLLE—FR) 2b0F— FiILHEEROR
SFHBICREV R, HEHCHERBHS FBR AN FBRALE U TEEERL UHD LY TBERCHREROBS 2RO DI
MTE— FORBEERIORT bAS NS T EEELTWCOBELMES, Thil7— Y =OREBE f OHATEEHTD
LEVORBMEOHIT 2. XO L HANCH58RE X0 2 ROES 3 FomE T X2 2 XE 4 [ XEXE-DdE = [ XEXE”
—IXE—)ACA” YO L S ICREEEE TR I EARATY, bbb ARRORE S 2E- FOES L3
E-FORSLLE#TOLE, TAUOBRKEICh 2 T £ NAGhELS [ It sdEadtHT, A v =L
RHBHBIHFBRCHEDRTh TV ERGTY, COL5LHMY SRR FEORBERED self consistent-solutien
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method T,

T3, EMRCARRENORABEEALLE, FHVIEEETLS, 20 BREMOHKHBLERES TR T LY
FOIEELATINEEZTRECRVES, RERC7 - VI BT 2EERIA. fBOBRELEETIHRRERMATI L
LERTEDINLTT, ZIHIVIRARY2E, HEMG LR —ERT MR L2V v CHREBC R EEEHLE
Tl (XOXE— ) DR HSR I R LS I LR INER bl > TS EARSC R LA DED Z ETThE,
HAIE—F4 OFEPHEBOT-F 3 L2 -F 52EHEE, ThAILABCNEIRIFL. ThV3boTASGDE— FiZBE
RE->TLDE, T FROEREREGHIP - DL LARVENHMARLET, XREEEXRTET - FORIEFATILE
WRRGHBA->TECIHOAAZ PVRERBERACHUTCES T, 29 ROEREEFRLLSHEELCFALES > 6, ARD
LOMFEEEVEMEEE s oTT,

VE A7 VIR EBROERWESC AMORBIRLED T — AT MAEBERTTEHD 4
Aoy BN —RZRAFAVOEABATIBCEET ANV AEN, REOWLE, EAFHEHERE CH-
EBEREOEE AL b (REFHIH,1995), 500hPa HOEEBEOBILD AN b (R
Hi5,1995) T4 SN TFA OHUFEOELZRZE LG EOTBREH A ML IfCh 0 T (RE
F3,1995), TRABOBRBIRMIEDONRT —ZA XS pA L HEROD HERANT bV & B FOE
BEAOANS bAR UM THHIERAERERTAEOTL L 32 ZHIEIE XOE2 7 — ) =&
B L XDl DA RS MBEIER LE 2 HER B/ R S IZEBR D LB REBHH O F P
BhLS5CRDBIBOIENDETT, EIROLRBIR. ABHOBR, AIROASVAEBN, RES
L HEERERIR BT I ECHEEBENFELEI T, ZhoDF—FICHBLTHEDIE,
IhEDTF—FBRERNOIDEEROKEELEREFLTNDH LWL TY, THLOEDHEBODOH
NRLkFE oL &, ThOORFOLOBRILERA, BHIBESNRE HROJERNE CER
Bz ba 32RO TAEDIRROAAESLR ZRZVF DR OB ORI
BERINRTRERLRVE U TR TEIEE199T), 2 CRAEMROBEESE & 2KEIERE
BRTHIERMEFVENERIEHAOKBHEREIC X > T, EOROKMELOBEEBLLZ &2
TEDLDOTHEHROPEBZLHIEIZULTHET,

2. EHhkoEMnEOoRkE T A Y —
EEPORBRIGEORFRE T oA P —L LR THEYT, TrA M) - EBERHOBEROKRX
EREDDHIILER > TRBEBOPOR SBEOWROBLERBTHIVDGHAS—Y L 7RITY, £&
BOERDESRBICERT 2203 B 23 1920 EREFITIIEEER> THWELE, UL IRk
WLTEAINLOTFHRETIESIERBMORBECRAELFEDTRITL, VIV T4 VZTREFA LA
ROFENFBESFHORBERZOEED 3/4 RICHBTLIILEBR LADRAL AOEENHEBTE 1
RRERFORUOEREEEEBEVWTTF 2~ U vy E RFEFRBILR-FHT AV DB e~v v I A 2T
A=T L, 7F3A3—F7a A b —OFLFHRBAZHEEZT TR, RBO L5 REBOED
KHbBETELZZE2LOLELL, 20X R FTAN—0 34 RATEEN 10275 LOBEDHHL
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108 7 7 LOERREHET (TRDOLREOAF—ATIO 77 LOEET) RKShT L (EI,

BE3ITaA b —RERTIAXBFALEORRMHEF T TR ETLTLE, WAESBERT BRI OR
PREEFEDVETHERFEO MR BOOLHECHRVLE 2L 2L I PBET I T AAY R GEO- 14 RIC,
FENTE TR, &E»LRBECORBIIEED 1/4 Bir, S<EFRKEO 14 REEALET, 2HOEEERD
L. RBROWTEREIATD 3/4 Rkl 5, KOGONMERLBREA B LERVES, JO D L HEHO.LHED
RON—RAR—=A—=PHLOWIR A NAT LY, BDYOEOTIIEVCICHHLTERLE> TV D B2 hfLLETHib b %
Hho EEAEEREOLRERS, WIIEETHHEEIARHOBRREICKEL., ORBINRBEBEREBRET SHECED
FTELERSVET, BRORF— V- YAESASLES L, TLA—HE ENEY, AL 2AEBEORBT 72 b
OENFEEWOIM BICHAT L. BR77 7 P ORBEQMEE WO ML RICHFIT AL LA bbED L
NQ=—% 420 &4,

1960 SERHEFITIT, LA DEREENRT T4 —0 4 FRRIETL B L 5iciz b £ Lz(Dodds, et.
al., 2001, 1990 ERPEMICMETEDREL PR, [RERBMILIRAEL L, HOREBILTHES
FIEEO 1/4 BICHATEZ L 2Mo-HBEEY 27 ) — « v X M TEHEGRREZORESIC
RHON?] EMVIENERY, FOEDIIHEITIFMTERTIILEABEL, RBRYERTIILHE
DA r—Y FRl (TbLERA) 2BFELA2TIIR6R0EZLE L (West, 2000),

ELAHTHRORES (7 =2Fa—F) BEEEFEBEIERITRAINSZENPHORATHET
(Bak and Tang, 1989) ., ShBHBITIIHMANLRRZ ENEFEELLVWERTY, “HhERAr—1%
KERAF—MIBIEEETXICED, RERAS—ADORBELEZEED L VHI VDB T T 7 F b
SBAORBTT (E4).

Ha: ZhEZ7 32 #AMEBETREBTRASEFEHRALEZOEILEDTDLVWSHERT, TOHRYHCHBEE VS -
EBBHYES, LERSTIZF 7 IABMINERAT N TRED L LERERAS—NTREEL T L L OBEEEHRTAT
ZHFT DL LATEET,

TAT— Y V7RI TRENERBBREIEOLIRT T 7 IVPEBRATOEDTLE 20?2 EGEHER
THDILBRERR (TROLLATFEIPOBXETRILKL LTERSERLERL, ERDLEE
THR) #FXTHELE S, BBERIOHELABAZEOTELSFE> TRBE LT LAAEEHE, 1997, 0
e 1 ZEORKWEIRIE, 77270 5EHE L. < SADMONRERZAERL 7, BRI
EMME I Ao THIRE 458 > TAEMBERICLELRDE BRI R > TvWET, v A MIRHREER
BDIEREE-> TRRBICEETAEETHAH EHRTILILLD, 7740 3/4 RAZEHOKX S
(TRbLEE) LLER (TROBMERY N2 DT7F 7 ZAEE) PERATELOTHARNLME
EXFELE (ES5),
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BES: X MIAEREFRRLEITLEATT, ZBOoME L3P LEHTHRNEOMER > Y- OREREIRT
B, £0OF g bT—r OPERESELIE TR, AMELOBEELPLTHE (L2 L5 TT,

—FTHAERFEDOT T e XA ML, RO FNX —EREBHOKBERELFE TS
Hil, AYRRXERROER RO IFEEEIR BRI 2EGEER RIAX -2 PO LS5/ TEDOL
BB T AL > THRATEZOTRARAVNEZZ TWE L, TRLLABREEDOTRAX—O
BT & F OABDROBHEOBRIZOVTTT (ES),

6 Ehka b (EBRKECL SR L0F, EEHRITRALX—RRELZFILTVED] L LTABROKZERTES
KVELE, ZhiFhN/ —OT b E—OREAOBRLE-E{RALTT, LitoTr bhicihid TEhoEiok
Al @z af—@uERboRlTody, ARRKERAFOCERILRCTE D) L RDOTY, 7 T4 3—0 34 RAFHSD
EbHTHEINEPRTEN B/ D LBR2V) LT o bl T T4 7Ty %R PR THEBORBRL A
ETCHLINMIOVTHEFBIOLELEL, B E-THBHNE L LEdA, EPLRBLAPRET IEEZRETDE
BEEOLOREOKBEYLT, LB TRESEMEILTLEWEY. J 2 CREAIT S 2 Lo &« TRy RO RER
ZiTHOTYT, EITCECFR MIAFERNRIBEOHERERHOHELLTH LI LPABLELL,

OB A EESEEITEPORRD 34 BEHBATI L LILEBO20ET T I ETFA Miza—
AEVAMOYF A E 72 TUTAMIEVEYT, EHFEEOT 70/ R AP EYBEFZO YA b
LD 3IATEHEHOLERF T CLFNBEOLSIZEBZIHZ LICLE L, PR ERLEROANE
OEFER/MIL, L SREE[HFE THWETAL L THLEE COBEDOY ¥ TEXHETEL, T
EHFETRDOMCTHETHELE LTHRYR-FOTT, 20OEE, EROFTORIIEED 374 BiCh
FIL7=0TY, EHELEFREECITIER> TEMEE > LY ED, 8 REMLED T 57 2 ARFMFEOME
BEbLHoEMRTELOTYE,

SEF=AAF—DORBERA 7 Ly 34 REY

Ak OESL 3 R EHOEBONE TRESFOEEF BETVIER T 9, BRAR TR
FOEFETI—RTHEH Y TEAD, PRBRIIRERTFOBEENERHOWA5E ZAT—RT, EBFD
FBETLAER L, A OREEIRER FOREEAEIC R SR EnA =7 ADFEREZEH VT,
2FED, FHELOBOVIEET, BEECEHFHEVEFEELLEBE ATV TY, HBEOBRBELR T
BECAREBENEFEOINMC Lo TELT NG, ZOLIRAA 7—HORFRMEBRFEICITER
BRAENRSH D F7,

HMOEBRSOEHMWEE LIV E I Il Lo TRO L HICERIRET, 259, SA0RRIC
BE AT EERIC L TEUERERASY N (TR — AW T AR ke A FAWVA K& 2R r—
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WME ke THEDLENREY) ORESTANE—FRLRoLAF—AORBEHNRY L OHEEERIZL-T
Wa ENERATF—MUREER, DDAy — v (ZORT—Aidn=11&d = U { My 3 Lhhh
AAETOT c A= EBERE ) TRAEO (BEAEEHLY O) iRy O DicRES T R
F—PRT AN —ICERSISIET (BT,

BT DTy iR E L LY. oA - RERBTOFAAN —EEECTE, 2T AAX-SEERB I
BREENAZOTTIIL, KERRAF—ATOTRIAX—-OREARLAERA Y —ATOTAANX—DOBEERLFE UEIZZD, LS
S TTRANN—EFEET—FHIC D T4,

IOESRIRAAX—EBEEZBI R IFEEALS MEREOESIC L O6RVWEREREBE k22> T
WET, TITRERBOBR ko &/ RBOWE ka ioiT ko< <ka DEERH Y, R RBOEEND
INERBETOEBOBI 03V A /) VX% Re £ T2 & ko—ke= ke { Re®* —1)= kg Re? &L
3 (Monin and Yaglom, 1980}, VA /7 /02X Re ZFEDCIEM L BIEL OB TINE, ROBEHLPT 3%
FLEY, FEAEBEAPEF RN IBICRESEOMIR (EER L) LHEEOHE (W v, BE o, EH)
FEER ) #HVD E Re=pul/v ¢ BN ET, BEEOCER LB BRAOBOKREXLIEMET2EE
e, A/ VZEReBFRAF— NV LORPEEuZFOLEAOROBLLTEERRLET, K&aR
WOEMENEFRTEOBITNERBOERELERTEORDO ReMFBLELNWI T LTH, 2EVIREE
RTLEEER (bbb zOREERICBIT 2FEHK, clementary wave number) 75 Red¥t 720
T, 1926 BNV F v —FYUVOERDITEL TRERB/IINILBEELES, TLUNERBE L
ENERRBEERET) OTYT (HE8),

E8:UF4e— FYrA 1822 FiohhiFHO 66 21— PRRANIKLSMORERBREY O LI RBXIC L2 MO IR TE
BHL. ORI ENE Lo, EOABRE, 7O T 1926 L0BRXTH, He OREOIUMBH 2B TIRA¥—DOB
Bt 2RRARENIRRTS 2 LICLD,. KBS AEESICYCHES —BNREAO 1 DRI TS5 LN TEEZOTHS.
COHBAR. BEL-AROPCREBEETORSYHOHOFDEBFE X ARORENE S LOYIRICEFT L LITRAT S,
Fhbh, TIThERL=K# LESMEMLESORA S —ABRBORRERD 34 RICHEFTEOTHS,

4. EAMRRBEOREESS HiITmTICEETS

EMO BT FBEO—2, ThOBEMBEERLTWVWSE L ETYT, £ROERITEY 1 B
OB TELREY, L ATEMENBREEMADERREY ST 2 05 BHROLMER. EC
EFHERTD VI ERORE, RE. FREBRT LV BROREMER TCOBOHER, #{Lise
WS BIRTOERLHEIE TI(EK1996), ThOEBAFROEREDOHD D L2 b U —DREREIT
HEEETT, LIL, EBEOANG L L TOEBRERPNICEB IR ARERBER I et
—EREETLHLVIBRIHFROLRGEW I OOBEOBRRLZER L 2T hidhe ) & AKirwan,
2000),
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AR ECEMECERE L TOAMRIET TRMROTBER L ELEOROERERF LI RFE
MTHERERALEELT, BREROB T/ a XAy —ATOHEOBEHZ T+ (Pelegri,d.,
2008), EHREBWTTHEROM TRHALAFHIELRMBEFTD AT PTHROTERDOT
HERELTOLBERNORSY A LRIC LI U OB TREREIRTE L, FHEAEGEO TR R
P —OBRTROEPZHENAMENIRTEONMEOBL F T ERL BT H-DICFTHLE
DEVEED A RIS ZENUERHTHIIEPTNRETICRTEE L,

THINOOAELERTIERFLIOHCLTEHERA2MA0OTL L 30? £AE0OBRERD
120FELTETHERBRLYRTHAELLI I BRI 2ON—RA A —H—FBEBDZENTHWET,
TREDNR—RA—H— 34K (AxPORERIRATELEDHER) +BRT60% (L&
ZIFRBRBOMRA, HERHEMRRLY) KERERS (SAR) 2504, LBOKBIESITEL
K DR—AFA—=HMROBBRRMT LI~ TERBEINRET,

THHEBRTIREI TCLL I P2 AEBEORE (FEREBEOER) B ETRIKLERHE
B (ma—vy) BERESEMIC I, Ml rERES 2 EROBRER L LTOEERE
BREELEYT, PhbREZEZBOEHZ? LT3N OEEREELO v 7 v A BARH
BRELFRTHLBTEEY., ABOERIL, BROE 0BT 2RO RE EE R
T3 Il »TALET, ZOXIEBZRIE,. E—Y TV IBREREHFOBRAND L DI
BIIHMEMROREES 2 L - L bR EH S EIHFFOROREEHOER+ ERHICE-
THRBIESEXHDEORE—YTA NOBRELOF ] FEARTAZLEELWIETT (B9, L
ML, BELIARBLLTHLENERBRICELDERA, BBLBFACE>THEFINLIERT
HAERTIENLTE, EANTF A DBEOARART MR IFZRLEOE, BHEWD 3 RAZH%
ST ABEORERTOEGOKRTFrbhbhA 7 — T O k & IREE f oA ES /) Itk
JAEGNRXER Lo TRBRLAEDL T, I373&E7 /-4 40 g YOBEROGRBIE
OEGICLHAEEORENEBERB T YT MPERAAT L OHREETHD LR TEXET,

B RFE—VY7A PSSR ZMESAT 54X EORA ETHEONBL LRI T LD HENEBEEOEFT—
VTN ROFHTHh o) L2l #HBROGDRAPhMBRT O LEE—VYTAPEELELTCLEOIN?E=YTA MO T
L, BREATLOLAPLOECSXEEH T DD HF/HL LI L2 ET,

ETHEBEERTOATMBENOET /R L 4V U R POEBORBLHROEHNICL>TELS
ERORBHRBER (TRLLHAETR) KWRENEELET, £6AKORECEE SN EE
PHEE 2 EOEBERELLEREVWKERLAE» T, FhEfNOBETCEIN-ERESZMICEE
TEDTLLD, THEEOEMEEOBNOE OBICBIT A EMKORE ESHIZRHEL,
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LTHRLLAEDBEEROCTHERERR (FERROCAERDEZHEUTIRECEIORE LR T 4
) CEKESORSP»EELTEBEYREIL T, 2K BRTEIDEORNOERMN L L
RADTLLOIN?

IHEZAHL, THERFERTITROYCHFORAMREBROBZEHERORANZEK > T D
DTERWHEEBLELS RV ET, RERLT7 4R v FES (1, 1,2 3,5, 8,13, 21, 34, 55, 89,
144,....) e =T UV OEOEOEBEFIOPIZHTL 22 ¢ 2 BFERZMBBETREI LT EINHTY
(M, 1969), TAHLE~T VOEOBROEF|IZt T OBETFICERME LTEBEZIEN TS E
WHZ ENARICEZTEET, t2bbe~D Y 0HDEEEIELTE LV S ERTOAEME
EE7 AR F v FEFE N7 o BRECE2EL TRL2CHFLTHNDIOTL L S,

IZCTART v FEIRTORBESGBIIAESC I EZRBVHELET, BFHE 2RATEELOH
IFAEEPESBETCRASINLS I LZHBIENL, TAR AT Y L ORKORIOLEFET S
ZeESALELE GEEITE2010), RESEEBLVOIBTEOBRHNEROERIE —HBTHOTL
EIMOET ) ORBISOCEBTET JORE LS T ) OFRAOTTME, BEBEE
SR FEFAVEESBEIEORE L —HITHEERTH LN TEET, T35 LEROBREIIE»L
THEIITAREZEMEINEEE Q 2757 2020 E—ETHDOTT (OXF
— v, 1974)

TRAEGBEEZER T THET R TAFES L CLECEIORB 2 EOBDRPEMEOD T4
THETHERHTEMRLPEMROBHERTIBOBAT —ZICRNTHDEOTLEI D, £
STNITEMRONEERFEXORBWOEIE L L TOAREOEEEORE ST AMEE LT
Z2THRERIBFAHATLIERREN U A7 brd LR AR ENZDNS LRETA,

DROAPEENALBRFES AV TERNEZBE NI CBAEEBRHLBRETEZR F—2
AHBRRC v 7 AV T VOEBBFEN YOERYBFOFEFHWTERSRET, LoL, b
RO NERBICBHAT 5 HRE, BEROBHOER,LBRINTHADIC, BT —FCENE
REFBECHRATL I LEATHRYEFOREES B K0T L £ A(Lorenz 1993, Yau,1998), &
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Physics of Life as Epistemology-—--Subtle is the God
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ABSTRACT

Following Newtonian methodology in its formation process of the 17th century Mechanistic Principle in
Europe, we apply Epistemological approach in Life and Life system. A single hife system consists of
sub-systems with cells and sub-cells which also consist of microscopic substances. Attention is focused on the
interactions of mfinite number of non-linear oscillators mimicking the interactions in life system, resulting in
1/f noise spectrum in Founer domains. Taking advantage of the 1/f spectra substantiated in different
observations in inter-disciplinary fields, ranging from Turbulence to Cardiac and Neuron signals, we propose
there exists an universal law governing efficient flaws of substances in Life system, mcluding living animals,
plants, that consist of many subsystems o sustain efficiency in discarding internally-genecrated entropy to

external environment.
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Fig.3 measurement method of machining error
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Estimation Method of Geometric Deviation of Five Axis Machining Center

Ken SHIMOJIMA1, Daichi NAKANDAKARI
Okinawa National College of Technology,
1 Department of Mechanical Systems Engineering

Ac104507@edu.okinawa-ct.ac.jp

Keywords: five axis machining center, least-square method, artifact, geometric deviation, estimation

Abstract

The purpose of this study is development of the high efficiency estimation method of the geometric deviation
for five axis machining center (5-MC). The geometric deviation is assembly accuracy between each component.
The developing method is estimate the geometric deviation by least-square method using formulated 5-MC. In
this study, the effect of the geometric deviation on the machining error is formulated. And the estimation
program by least-square method is made. The adequateness is examined by simulation. As the result, the
geometric deviation estimated by the proposed estimation method was able to improve the accuracy of 5-MC.
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EN{[ION, EWVIRMBEDLND,

T AYHBOKRETHE, /34 « F—AkIiZE 3T, Patent Policy, Copyright Ownership Policy 72 & 25K
ZOWBEE LTHEEINRTND, E-T, BHFEPIA B ALY LVRETIRBIE DV TIE, K
CHREBMORMCERLR S, KETHESNEZRZYVEEICE ST, EXEE S0 /7 ABETS
NTHY, WA 0, NP ERRCBH 2BERE LEDLR T, M ECRTONREL L
THET OO, LTO 3 Kdddbd, 1) (BFREOESE Titbhi) KEOHMWMENHED L
ErEFEEANTLEI Z L, FHio, SECECHAINTLE S OTHERVD), 2) HREMOFRER
BERERENTULEIOTIE2VD, 3) RERKZORRT —VILETHEREEID LTI - T,
REODERDED THIHE - ERFANBREINIOTIHARVS, ThoDOHEZELIBILFEL
T, UTHZTF O, 1) EFXEBICRBEERCREORRSB/ERRIC IR LORERS Y,
TOMERLOSVWTHERL TV LERDH D, 2) EFESBICL > THECEZERLAALEOERBA
ST 5T ¢ CEBAROEREOEREESINRD, 3) MITIZBWTHL, 79 F{RFIDIT, KEDRE
REBOERLLED L LERIECWDT, ESEBIE L, SREELHHTHI L THRARRED
ERLARELI S & LTS, &b, KEZOWERELXZRTILDITEERLET EBEBL
BiLie b, £OHI, BRI A B A2 52D L EBEBRLETO 2R EF v I L
BHFPBELEOIDCTHIENEERRA b,

Fi, BERETHEFER QS T7 LADET, £OHA K54, RELBITHHEEOREEKIC
&b, 1) BB (Conflict of commitment), 2) FlEE#H(Conflict of interest), 3) FEAE + HAF S
DBM, 4) WP ENE. 5) EFEBOOOBEYREREROFA, 6) ERNICBT LA ¥ a
—iar, 7) RELELXROBEILERO-DDON A F, 8) KE—EY - HAEKRBORE (B
BOFIR) KEL TR, BHELRNEEEBRT TV, LIAN, RELEEROHEEEROP TAE
BRRBILFEL T2 b0, EFREKCEDIERUAOARERICER L TWD I EBEL, £
—o, 1982 & EABMIIRFEESMNEABFIC L 2B B L UOFMIC L > TREXNRAHFAHE T
ERL SN EDCHTEEE 52 T, B0, RBKE O BRSPS OREREHOCEER
WEATHERELTVD, BEEEE 10 EEBTIBER TORME2IC L 2RBEOREN 2B
ThDH, HREMRBETHLEIAEREIIRD, RETHENPBAETH-7, BEiC, HRBEOHS
NEEL., BB EEMMEETOHELE L2 A>Tk,

—F., KEFEERTHREIADRIIICRD L, HBCBW T, EZEEOEZ ORENBERY IR
> T& e, £nbit, #5, M, BE, * LTHANHCBEBRBICFEETHZ LT D, BLT8%

! Bayh-Dole Act : PL.96-517, the Patent and Trademark Law Amendments Act.
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REOPT, KEOHEMREDPQEICER L~ LEEINS, TALIT, KOEROBEE, BHED
EEPREL, KITTWL, FLT, BERICE>TH, EFOIEEVEY V7 2L o 240N EMT
2015, REOHAFILL>TH, MEER. FHFLLEOLMBIL L2 FBELEICHRIS
B, Flo, RKPEBI IR R Y7 ARG 3809071062203 %, BENICAT, XEEDH
DHES~OEMRPEEINS, JOL 3 RBERIESWT, ESESICELZHEEL LT, KE~ORN
BMEREON R PR IR T o,

3 BWNBE - EXEER O TR

BB EREEIIIT 5 ESBESR, (7 —%—) & N—A] OLTETINS, ZD
BE, [Fr—F—1 XY BRA,. &% (BEROEWE) ThHY, Th— i, BEEE, Fih
B, T8OoRGICES<KLOTHS,

—BENC T A T AP ESRS. (BRMID) (25%0—07% BHY, THENESE 2 5NHE
(BN R ERETIRRAOTFRAIRED 25%ICHETIERBREEFA B =B T LEBELTY
b, KEALZAVYOEEBREORES, HESBETERH AN - AP E-FHRIBWET IR, 7, 10
FERH#IIT200?2 L0 SHBERAET LN, HRAOHELEORBEARALUTIZET S,

a. TATRFERERS: BREFIL L - T, ERREARINCAZ 2720, BIRERK - BfRERRS B2 bR,

FLORERED 2L,

b ATEHEFRERS, RELLPOEEMBIBEHRFRET 250429 MOFBLELRY,
V=TT H: V=T OESSBEL 2D (BANICIE 50%), BILETLRIOEREREOAHBHRICE

REN?EL, RETVPFEBREZBHLIEE. £ 75002 RAZTIFEREICESHEEIE.

REDTE LT bDICHTHRR A2 EHHHRBICEHL L0, TP EOBBICB L FTRERD S,

i, MRELEAYITF 4 2RICL T, ROEHZH/TE LN, TRIETEREEZETLIR,

IHIC, BAIMTZ2ERE (75— 1) #FOLCHBETION?

K2 (BEHE LHREE EEOWERRY) PRECFHER T 5BZh AN 0B HBME DR
FICBL Tk, 0 ROLTNES, —BIC, a KBTS TERLHREE o V=T T5HELR
LIRS 2>TWD,

Fe, KE (BTHEE) ¢EERNEET RS, “RIUTOLYREENRL LIS,

1) FHHFAE—CEDBSREICL TR, K¥E06 R, ZIHEHE,

2) REFE—RKEL LRI L AEETARY ITIFETE,

3) ry Y=y T —BEOKELBEROEEI XD EFAMAHE,

4) FWIA B A—PHMERT AR D T HORITA B AT B,

FEBREY S A B R BBOREILTA AT S,

2 25%/L—J : The 25% rule of thumb. 7 A & 2 X DA% A 5 &5 H),
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H2 A4/7~—av: R GEH) T

5) BE-—HEMRELERLT IO, HEE (A, 24£) PEETSZ. LiL, KEBRERH
WCIDBEBLTWThH, EVRXRABENRS B LERLLVOT, RUFr—Fr 80 HfRERET
& Zaitt - FEL - FE P OLOXERTEAXK,

6) AVINT 4 T - REBRBUELBEHRIIXNTIEWNRT KA RATHD,

1) ~3) CAEZHMENTEHNMELX 4) H50E5) OFBTCERILL T, oMz, X¥ (&
B#ES) O®/FELL T, 6) WRTVIANT 4 U TEFLESEEO—HEHE-> TS,

BRRBGOEFEE S 0 T MW, FORBOBBIIRE TV LERE EH) £7/MIla
Hohbd, BETTVIE BlREFT X5, ERFIEIEARE BB -EESER L BREELE
TA )= arPRIDEVIEXFCHD, —F., B EH) 74, R2iImT i,
MHE TO—ZAOWAICEE Y, &FH, A, B, £E. BROBSBBEIER Y&V, HEES
TRHENIEIFTHD, TREFOS - S EPHESHFEH 5 ITERERE W oln L 1T, Bi%
Wbl 2EBEWROL & THEINTHWCRENREL THETED, IBEDA /) X— a8 Y ET VDR,
FBREETNVICE BT —ABENEF X5,

—7F, T AU A TRIHEEOCEMTOBRNRE LW nic, SEREE - JERTbhIZ< W, %
D, EEHHMBIIEFEFOFHCRATEHEBELLEV S, RETHEZ 5 I EICTE 5EENM
BMOFRBICIERY B335, EEEA>THLFAARBIREL TH, ZREOBELBRT DILITXRT
RRICE > 7CHBBRILOZEHEW, 2, SAF37 7 70 P—3FRRERTHoR L IR E
HioE 3T &7, IWAEITOMRERERLY AP EFRKEL, BELEIETREZ > TOWTHRERIE
fTohlneEZ b, BIFESICL » TRETITPR TS, KREXPHERZHBIE TS0 b4
47 (BRfER) $THELIZELHDD, THRITPHRORT AT 47 « B#FFSE T W TEHEN Iz
Albadhd, EESRELOHEELRD L —F TEZEBIC L > TREOHEFHERSITBT S
HIFRE, £ERB TOEMNBBEICMNI I &, BEODORFTONRICHLABRL M EXL I &
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IT¥HH TS,

4 TAY AP LEZER L TOHTE

FLL 200 FELBTZ7 AV AORFOKFHBELREY E L2, BFRIY L THEF)
(Technology Strength)<> [848 7] ) (Current Impact) TEIME S 2 2 ¢ 3£ L, [BE VE) BlbhTW3,
EVEBEOBOWHREZT B, KEIREFREL, FRELVRSFBETIHILICVAT AEYH
RENTVS, AMREICE Y O RE HME) lrSh, XRZEORBICRKBEIND, F0O
WERE, BIRRE L R->TW S bITTHD, B2ILIIMNMEOETRSL T A £/ R g YOBEFERE
DOEFRE, RICERZFUIBITIEZEBTFHOMBNI OB E E L O LDETRT, TAI IO
RENERBFLELEN L —FHREZTIHRROBRIIIOE FLEBL IR, EEILOHRRAER
F10%IC b2y, REFZIOERAVEBZZ A PAT A IRAERRITY, BF 100 B2 543
BRENLEEIND, ERFOTAL YAT A IRAOK T0%IT LA 10 KETEDLNTWVS, ZOF
=E2ObLEPAE I, TAVAOREPERBELREDLLBOLNDI 2 A VL7 4 WA RERE
ENREN, bebe, TAYDELBROKRFETIIHRBAZ S 1 HULOERH 2D, THXRKFEOR
AXYNT AWMAELITNR, BAEROKRENSRIIE, KELRARTH D, £/, EEITBOTYH,
FARVAREDS — 6FIiL, 370 L SHOMMME TR ZT THa7r—ANEn, TOBRD
¥, TBREVWE| 2BETZHHELZ2oTHS, Hlxid, UCSD OEZEBOFEIRGE LT, v
Fa—ByVIBREDRZ V74— FREZHEAT, HEOBTERLI A B AREELZILO0, B
LTEWEFCHERY, £, IO LAEFEERET2ICHD . BHLTHWAIHEEFRLERILE
I 22w, BIE, UCSD 23T, MR, Fif i FEFESICEL » TH S 5358 Bid# 2000
Ay 55200500 ABZEAETHB,

£ 12009 FEIZBIT A7 A U B OKBICB 2 SR s

University Patents Granted | Technclogy Strength | Current Impact Science Linkage
MTIT/Mass Inst. of Tech. 143 219 1.53 26.66
University of California 271 213 0.79 3314
Stanford University 127 143 1.13 17.83
California Inst. Tech. 94 122 129 35.48
University of Texas 101 95 0.94 31.35
University of Wisconsin 117 92 0.79 18.93
University of North Carolina 69 77 1.11 35.75
Georgia Inst. Tech. 60 74 1.23 10.38
Comell Untversity 74 63 0.85 28.07
University of Michigan 67 61 0.90 33.72

3 The Patent Board™™ 2009 University Leaders in Innovation

21



22

Bulletin of Okinawa National College of Technology, No.5 (2011)

#2 EFEHOEDRRLE

University IP Disclosures Licenses & Options US Patent Issued Startups Formed
UCSD (2001) 265 60 59 1t
UCSD (2002) 311 60 42 10
Harvard 162 95 37 5
MIT 446 119 163 29
Stanford 277 150 109 6
CalTech 476 48 132 12
Univ. of Illinois 204 63 33 6
Univ. of Michigan 182 64 65 29
SUNY Research 174 39 52 5
Foundation
Untv. of Virginia 134 46 22 7
Patent Fdn

{1) UCSD allows fransfer of tangible materials to commercial entittes under Material Transfer Agreements as well as bailment licenses.

F3 HRFCBITZEFEELFAOMBRILE

Untversity Total Sponsored Adjust Gross license License Fee Legal Fees
Research  {x1000) Income (x1000) (x1000) Retmbursement(x1000)
UCSD (2001) $509.600 $5,627 $7.020 $2.032
UCSD (2002) $550,000 $12,058 $6,825 $3.001
Harvard 487,250 19,096 3,072 2,230
MIT 787,700 73,993 7,105 3597
Stanford 514,021 38,755 2,969 $1,572
CalTech 384,000 13,333 4,500 191
Univ. of lllinois 627,243 7.001 1,210 123
Univ. of Michigan 591,703 7,941 2,367 1,563
SUNY Research 447,730 14,636 1,598 186
Foundation
Univ. of Virginia 224,724 7,467 453 449
Patent Fdn

BAELEERTSE, BEE L TOHEEDOEVSET OGNS, RICRSETRECHIITHRENS
FEERPHRLIADENDO—2IERDTHAH D, BMAILILBNT, STHREL LA, HHD
RIS, BEELRBENLEN?) BETFLNRDL, FOEXLLTE, TBNL9Ho4iE5 B0,
FOEBLELT, FRICHTHEF A= arBERLI¢IChH5, 2L, TAVAZBWUL, £
OfFME LT HREHTAREEZR O L LEER I ER> TV A HRENREALNEELE T,
FOESFERTIFRMEL LT, TORRERDONDHIOTHS, ThH, WHHETHY, BFETH
L, FIFINT HEA ST, BRIGEHEHTREMETZ (gveandtake), E WD LD TH B,

4+ UCSD £k s EE (Annual Financial Report 2004-2005)
& Robert A. Myers, Les Noubelles (2006) p.74
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HMPOBIICETAEAF T, b —oEELERN, 1) RENaM»2) SHHaMht o 2
EThDB, 1) OFE LB L, MIERYOSNLFTH AT ANTFRY RENBERL2ETIHLORED
DRPRBICRATLE ) LD, —FRLRHIARRIIZEREREDWVICILA, RENEHEHLTD
LERORRFLAELTHEELHD, —F. 2) OFk, ITEELMBLARRINDILOTH D, HiffL
N OEBFCBAOEIZEL Y, TEBEEHAPBRBIZES R2oTEY | NPy 7EEOBANS
T3E, WELBRTHRR>HHFHRP VAT AREEER> T B0, BFREOHEL X (FFEFR
STHERHZON?) ORERDS, i, V7 o= 7EEICLTE, ZEETTFLh TR &
W, BURERAL, BE T ARSBBNTODIRRTH D, £0kD, KFE (HEHE)
BT IBWBEO ) U~y LT, FOFOTERALZOMIZERL THWLIPREEL2-2TL3
DTH B,

O X S, REEELY ST TV A RO —2I, Technology Transfer Office 72 & O fiiig din-<0%n
B EZEETIEMRBORFINREV, RETAE IR DA EOEE % Technology Transfer
Office 2 KOEMRPRIL (LT DI LIl T, BE=FEA~OFEWFBE « ST ~EBITT
W DTHB, T A Y D Technology Transfer Office (2817 3 X ¥ v 7k, BEQHFIZRIT 5 PhD RIS
EWEL, ORI A IR EOBRIZBNT, HIRENOHINIBEWMERCE=HK
EPLERSNDIFRICEA LT, FW - HIFOBROL I A LV I~ BT TS — AR
£\, 72, Technology Transfer Office {Zid MBA BIGE N LW L L BB TH D, REOT AR
BREZITREZWIT Y, Technology Transfer Office DR ¥ o 7 H BT A LN TEL-D, EREHBE
~EBITFCOBHRTH S,

5 &R

T AU BIIEFEE - FIFBEORSI L THWLEHO—2TH S, Thit, BEKLER (EFBRKP
THRE) OF T, EL OERBCORBANCE SO TE L bR ELDTHS, £/, FOHREAE LT,
AT HHMMELEN LT, BEENA R TEXDHMOME L EHNA R TEXDLMBMETIE, £
ORBEOHFT bR T D720, BEHEHOFELZE LS, EFBHRICHED S Mot A8 #ED
LATWL, BUFBERCKRENERT IWERELIE,» Y TR, EZOER - £ J7, sMELTR
®HREw 7OHE LR, FEEICEE LTSS - EXEEA~LRTT0E0THD, Xk
BHHERARBRIEART, BHLTWAET AV VO 2ERAT 3I0E, SHMECELLAMOR
BREZFERENORETHVLERDY, DLAENL Y, BAMBOEZEROHL Y FE2ESLFHK
DL DOPH LI,

. F

FHRET, TR 17 FERBYFIETE - EREETREE (WM - HRE) OBRE2T, 2V 7%
=7 K% (UCSD) Technology Transfer and Inteliectual Property Service {(TechTIPS, # Technology Transfer
Office) ICBWTHRE FHELTTo BB AL LICE LD LD ThH B, 72, TechTIPS {280V C, William
Decker L #IIUHETHA Y v 7 OERICE DBISRESHEH 4 L T2,
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System for Technology Transfer and Intellectual Property in US

Chinami Xaneshiro

Department of Information and Communication Systems Engineering

In this paper, I reported that technology transfer is successfully carried out in the US universities. In the United
States, many universities earn profits by licensing their intellectual properties to companies. As present, several
intellectual properties provide huge money to universities. The technology strength and current impact are more
important rather than the number of the patents. As a general approach, untversity staffs analyzed their
intellectual properties in regard to the market requirements or needs, and then they pointed out an expanded field
or an applied field for each intellectual property. Finally, they try some approaches for divided their intellectual
properties as a long term: or a short term property.
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TOHFHMAEIT /2. F, VAT A= EFEERIS, TROE—AEBIOY v RF U — /L fliE
RRICHIA L7 v RF AR FR AZOWTOREEER ZBIE L, ¥y AT I/ SE—/b & O Gl 2
o7,

ZOFER, VX RF A= MFTHRO B =/ LB L TT X TOREEEB ICBWTEWELZ R LT,

BICARY 7= =L T, Y RTFHAREBEZIEVINMITHIET, LVEWHIRTRY 7
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X RFHANE = VTHRO E— LD b RAEREENE S, BESmOE—L e LTHIFRIhD.
X—U— R ¥ ARFUN, R 7 =), Gilefbigte, HeErEacet

1 s

Py RFHNL, 7 NEERNIBT AT T UNFEOHEMEREN Th D . BITHEET DO
TT RUICELSBITEY, F4TFDL I RFEFEEFFS. ZORFEL, FEMT 7 VNV TIIEIZ2 E
FEETL2OICRL, MPBETIIRERE T, FH2zMOTEIC2ENL4ERKEET L. 207D
ERAZE L CLE LZINEDNHERE S, BRNEEZE~OISANYFETE 5.

BE, WREEHE CIHEECTCY Y RTFINEZHIE L TVD . YEMEE CORITHEICEDY, Vx
RF B NTITEBERER S L SN TWARY 7= ) — VEFRBEICER L TBY, &V biEsE:
ZHOZ LR TV, Yy RF A AOKEELFIAL-EREED—BR & LT, 2009 FEIC
VX RTANTA U EEEE LD, REOLBENIEFIZZNEWVWORENE L. SEITXZDOM
BEEMRRT D201, REOMLEENT A NI THORNWT Y RF I A — L 2EEE L, TOH
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REMERL Y DRI 3 LN IROE L — )L L DR AT 7.
2 EBE

2.1 ERAEE
xR FHARE, B — /L E ~ N (Advanced Brewing £ E11-E10)

2.2 ERARE
T )= VIEERR, VAT N ULy T 7 —(pHT8) , EFEE—KY, 7=/ —LR
R(EAE 1.8N), [REET N VU 7 LKIENKR(10%), =% /—/1(99.5%) , Trolox, DPPH 7 ¥ # /L

2.3 #BE - BHE
KA O (HITACHID), 500 mL iE=yL%, BEF, 10 L 2EEASR, A7 » MEEEE PAL(ATAGO),
il KIS & (ATTO), I+ KA (sartorius), BAHKDOITHEBNA 47 L v v 2 (ERIEE), 7L
a—/VRER S 7 LCERHER), 96 RN~/ F U =)L 7 L — h(nune), ¥ A 7 1 B~ K(Gilson),
8 &~ /LF '~y ~(Eppendorf), ¥A 7 mFL— KU —F—(2AF-/AF)

3 EBFE

30 V¥ RFINRBER—R P BLOV ¥ RF I ANREMBEOFR
xR T AONREEZFEEDRALRFICHT, EnER I SEIXFT =T BRER
XY —IZT 72 H O 500 mL EZILE 2 AL, 8,000 rppm T 15 pfEEL%, BIEOARER ST
DERAMEEE L= £/2, BEEZIXF T —IZTRX—AMRIZLEDDERE~—A ML LT
BEA—Z2 B IORAMHRIL, FEHE T-80 CIZTREFEL.

32 Py RFHRAE— N OWN

10 L DK Z AFIZ8BIT, PR Y MCANTZTL b 342 g 2 AR 75°C T 30 SR % 2 &l
%, VEEX Y FERVHL, T FTF 21968 g ZHRML T 96 CT30 HERAAL. 22127
Y7 L—N—HRy 73T gba VT X—hT14g TxRTHINOREREZ—AK100 g, ¥
YARF A ANRERHEK 423 g 2Nz, 51215 2MEVE 10 5FRE Lo, 0%, KKDO AT
FUAIZHE ANBH L TR CTAIBL, AIREEMERICE L. T L TRBEARTOAKIC
AEEE (40 °C, 6043) L7eRIA A —A | (Z—)b) ZiRMLTZ. BEI BTV (—Kk%
B, BAC—/VOEELHIE L. BEEKTH, 70%T% ) —/VIZTHEE L E—/VRIC, %
B & 7T =a—FEEMATx v v 7H2EEFL, S6IZ3 r ARBEEZITo7 (ZIREE) . 7o,
ZZTHWEY Y RTF A ANREANA—Z B X ORANMHIEZ R T TOMEHE, Advanced
Brewing O E— /LG v NMZEENLTWEHEDOTHD.

3.3 BEOHIE
PEEFHOE L VEHICT T 7 L L TREKERTL, EraARELITo 2%, BEROEED
BIE&24T o7, BEHMETIIERREZIT), HELER L. 7TV a— LREEERIIENEE



s Rl 55 (2011)

ENDTEND, FEORLET NI —LVEBORBR L LT

3.4 FEREROY L 7RO
KEBRTIE, V¥ RFHANE—L, Dy RFIAATFR, FiRE—ND 3 BEOY T IAIER
DEIEZEAT>T. TZTWVITVXYRTINZFRALINL, VXY ARTFIARERXR—ANET v RT D
NEAEAMHEZ, VxR T DA — LRARERCRM L7200 LR CMRICR D L) ICBEALTED
DO ETHY, 2O RFEELRIEY e Lz,
REEH ADEELMMZ 51202, WTFhoW 7, BIERNC 30 SO R 2T 7=

3.5 Ta—EEORRE
TNA—=VRIERD T LEEE LI R DONTIEBEANN AT vy v aNE, VAT D
LSy 7y —ITCRE R, EET LV a—AREOT V3 —/VREABIEL, 0~0.032 wt%Ddl
B CHERZIMER L. Z0%, BRKICTS00 FHR LEEE) Y FVRKREA VY= v a
VL, BRIV T A L EEFEH L.

36 RV 7= /) —NVORBEERE
96 X~ /VF 7 = /L 7 L— MIKERIK 80 L, ¥ 7VERIR 10 WL, 7 =/ —/VEkiR 10 uL, 10%
REET N U U AER 100 pL 22 Ty 7 ¢ > 7k, 30 MR TGS, 700 nm (231
DWMAELRNE LT, 770 7 13 RKEHER L, RRICEIE L. £z, EEWEIZONT
IFER B — /KT 11 mg 2 FH0KIC T 100 mL IZER, 12.5, 25, 50, 100 mg/L (&R L T
FERIZHIE Z1TVY, 0~100 mg/L DOFFH CTHREMRAZIER L. HonRmEROELRLY, ¥
VIBEBRFRIZEENDLRY) T2 ) —VEBREEHLE

3.7 HiB{LiEHDORIE
96 N~ /LT /L7 L— MY 7RI 20 uL & DPPH #R# 180 uL # Mz CEXy T 1 v
7%, 20 pMERCTRIESH, 520 nm IZBTARHAELZRE L. 77 7121F99.5%T % /
— N EHAWTRERICEIE L. 72, ZBEYEIZ- OV T Trolox12.1 mg % 99.5%= % / —/LIiZ
T50mL IZER%, 0125, 025, 0.5, 1 mM IZAR L CTRARICHEIEZITVY, 0~1 mM £ TOHiH
TREREZERLZ. BONEREBROELR LY, o 7 WMRRORBLERZ R L

4 EBREER

4.1 B—NREEFIZRIT 2EEOEL
Dy RF I ANE—VEBEROREEEARK IR L.
TV — )LFEEERT 16.9 Brix%7Z > 72 H O 1 BRI 9.4 Brix% & 720, 7.5 Brix%{& T L7-
FRIZHBEE2 HED 3 B BIZT TOREEZEITH 5 Brix%{K T L BEETH 7.
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43 RY 7= ) —NORBER
MERE—/, DYy RTFINZXZ, BIOV Yy RTFIANEC—AHIEENDLRY T = /) —VE
B3 IR,
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5 E%

EFPTN T VEBEREOKE, Py ARFHAE L TIEIHRE LD LT BB S, R
V7 x=/=VEEE, VY RFAINE—ARKELES, VY RT VAR AOM 24, e —v
DHISETHH I EMNRENT. ZHUE, VY RTFAARZDOLONETHRY 7= ) — VI Z,
Ry TRENENOEEZBEORY 7=/ —URHHSNIZDEEEZ LD, FIBMEESETIE, ¥
YRFANRNE=NED SR 7 = ) = VEBPMERNST-D Y RF AT ZAREFITEVEL R
L7cZ i, RERORDTE ENDHEMLAM D D E— VIRBE OB LV, KIE - niRE5%
FlelBZbNG. —F, E—UIEEND AT /A VU RBESART VD Lhb B — L35k
EERE N D VbR s R, Py RF I A LEHEREO =L LB LT, T a— L EEE
RIRRE L Lot & ORMMEESK 3 FEmO I ERHALMN Lo, TAa—VBEIR) 7=/ —
VTR EOFBRLHE & OFIFHER TR B Z BERO OB IEC, BIRE(LD Y 27 Z &R 5 ¥
EVH T END, VY RTHANE— VIR E W T L — VBB S 720 D B T EARIB ST,
EEEME—L L L TOEMELEIRTE 5.

BEIE L7V Y RTF AN VOEITEE— LD LI IR, FEVIXY Yy RTFINOREEE K-
TEY, BRIIHEBHHERER T, HESSFEORMET V7 — T, 73— ERE<
AT ABH Y, ERHIONPTHFEICER), [HROXE—ADBEFEN, Py RFHE—
IFE =L DREBETH VD 205 bIEFITRARLT V] &, BB FE Rl L EFRFOmMEND
HER @ Wl 22 T 72, —RICESRRERO S L WD DR 7= ) —VEREWIZS 2 hb
5, AT VEW ) FM AT - DIFIEFICHRE. £, 1| LOVYRFUNVA UBE
OVXYRTF AN =N ER-ET HHEIINBLE BRI Y RTFANREORIL, VX RTFANTA
TIZ1670 g THLHDITH L, V¥ RF U ANE— L TIZZEDKI /70 L7225 24 g TEEERIETH D 2
b, KVEZSOEBEFEITRET LN TEDLLEZLND.

SHOBEL LT, RNOY Y RF W MERFERESD RN LITLY, Py ATV AREONE
MREHND. EDOXD RRWDIRNT, V¥ RTFANRELZLZEIINEL T LY RTINTA
&, BEFETRENTREL 25V v RF I A — LV OHBGEEZFHIE L L THEZT), Vv R
F AN =)V OEBACEDR S AU, TR RE R & L T Y R TF AN E — L D7 L B
FEEDTNE, Vv RT D AOIEMEEN M LR R TU A e EDO S B8 LWL
FICRVAHAL TN DS WD TIERWNEEZD. &6, E—VRETRTHMIND LEZ
LBINDHERY 7= ) —NDLD T EWE DS RFIRBIZ O N 2 ETROLR Yy AT H
NE—LOBREHEOBILICAEN L EZ bID.
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Brewing Jabuticaba Beer and the study of its functionality

*Chika Yamashirol, Saki Matsumotoz, Yasutomo Tamaki3, Eisuke Kuraya4, Shinya Ikematsu’

1 . . . . . .
Course of Bioresources Engineering, Department of Creation system engineering,

ZJapan Tissue Engineering Corporation, 3Department of Bioresources Engineering, "Technical Support Center

A subtropical plant "Jabuticaba", Myrciaria cauliflora O.Berg, is a kind of fruit that can be harvested
throughout the year in Okinawa, and it is hoped that it can be used beneficially in the future. In this study, we
experimentally produced beer containing Jabuticaba as part of an application of Jabuticaba to food. In addition,
Jabuticaba beer was measured in alcoholic density, the concentration of polyphenol, and the antioxidant activity,
and then evaluated its food functionality. Furthermore, both Jabuticaba extract, which was added to Jabuticaba
beer, and commercial beer were measured in the same manner as Jabuticaba beer was measured, and the results
was weighed up with the measurements of Jabuticaba beer.

As a result, Jabuticaba beer indicated highly-vaunted value in all the measurement items compared with
commercial beer. Especially, when Jabuticaba fruit was processed into Jabuticaba beer, the polyphenol was
extracted in higher concentration. Though the antioxidant activity of Jabuticaba beer was lower than that of
Jabuticaba extract, it was three times as active as commercial beer. These results show that the food functionality
of Jabuticaba beer is higher than commercial beer and that there is a high probability that it will make a health
trend beer.

Key Word: Jabuticaba, Polyphenol, Antioxidant activity, functional beverage
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BRoOmBAERICLE TANATEROERR] i3, HAHEMLED, RE~LBREN, EbL—FLU
LOFEE AR LB STERTHD, MBOEETy—0 - AFA X —F, EAEL L THFBICHELE
BRRETILZOMREBOTRY . HFEOHEROA 425 2BERFNCHENTHWDS, —F, VYVar -
NREY o 2> TEREIN-ER EBREOF i, BROBNEaxFT 4 —itfEER->TED, AP
AFVHEEATLEN, DROBBEADERRL>TWS, KRTH/NAEREBRELZERL, BioTko
BHABREV XL EFOWMNLFT OB VS, SBEECHEEE VSERIENCBIET 5, V=%
WRERRE TGN e— 0« T FRERSN, HEAMIRZDI58%28 0 EiFh 2658
ofc, WhwdAra— Tz ATREL, MREOVF = EEL] B8RS, F-FEHERITERFT
BEYRAF 4/ 7EN, DRIZBBETHFEORE (P=2U) LEERLEELE)., 20D, 24
FTa4—EiEdWVZ, REOHIIFEDOHINFRFRERTERROH DL Do THB Y, /MRICH~HE
b EhTna s,

F—U—F: NA+EROEKE, W, T7r—v - RAFA 58— Valv - REDyo,
v—al TR

1. Ui

1951 EITHR &R T 77—« AF A #— (Vern Sneider) O/, [N A +HEDREB] (The Teahouse
of the August Moon) 13, 7 A U A EN R B, BEA RO M5 ETL0MBEERIT, RECE
BEAELEDLIETHTAVAEANLHBEOA2 OBHOREBMZEVTHS, BEILERENRE-
HEE - RELCEHEOEENSIETY, B L 3 FESFHOBEEEST A A—FT oKL, 7
B &), HOBEBESLEEER, S~/ 30  LEFROBRERYIZL S, WEEROREH
BB END, EREXOBEEIISHZIORT7 4 A L KBT, MBABREOY X =2 LEREE
FTLED ETBMR, BAINL I EL RN, _AOEEF VLV FEh, RAEBEMSEERED
LEFR RV VLGSR EFEo T LW MRS, SR THERR R RBORBRIEE
Do FEILB S R—F A KIENPE 7 4 X4 KEOBSECATAHEDILELR-EREDO 7 ) —
YREL, OWIDET 4 A EEEREL, {ER B oL ONLRBOFEIIREAYTEMTSZ
EII2 D, EDMT7 4 A0 4 KEHEHEDOADFAREB > THA D, BEIXBMLAED EFIC LT
TATHE, LEWCREELLELOELLETR I EICRD,

YEH D AT A & — 3 EBE, WFERERSERIAL - 1945 ECPEMMNMRICEEL, HEESPHICH -
PEMNORBRESE L2, 2OBOEREL LI o/NEEEVZE VbR, BREHE AT LBk
FAOANLIBT TS, IV HME O—HEDAFAF L, FZ#TF— A T=7 « KA L
(The Saturday Evening Post} € Oz /NE%EHFRE L. Teahouse iTHE SNI-RED 1952 EICT A D H
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VEE OE ¥R (Friends of American Writers Literary Award) > 2K L 7= (X F 4 #—221, Powers F6) .
FhIOE, BWERY a v - /Y v 7 (John Patrick) AW/NEREZEMLL. ¥EO 1953 EbH T a—
Ko Ty 20880, 94 EIIl w2V oYy —HE2ZERL, TOEBEFER
TETH ERXRE,

1956 £ 1213, B s« NpY o 7BA, P F=xL - < (Daniel Mann) BETAY &y FB
B &L TARXNE, TSR] (Onthe Waterfront, 1954) T2 v K7 7 —F—1 (The Godfather, 1972)
RYTELZRAADY— Y« 75 K (Marlon Brando) 23, BBSRICZERS A A P THEAMIRZD &
5EEBY 045 0bwafmuo— T xR’ CHEBORRELK LS 2005 FULERT,
77 FEEPEBEATHREZHFELELOD, BIIBQRIAXF YA Mo RVIRSTWS (77
v £243) , T, [FAF] (Gilda, 1946) R [BAEE] (Blackboard Jungle, 1955) O V0 »
7#—F (GlennFord) 337 4 X4 RKEEEL, [RBAEM] (1950 F) £ THIRM] (1953 %) TE
BRRicE LIz s e FFRe— 2 X - TRy A NI ZZERE L TN D, £01%, 1962 FIZidR
BIOBRFHPHBR U7 VYRR (Hallmark Hall of Fame: The Teahouse of the August Moon) WHITE X h,
1967 E|IZ KA VDT VESHEPBRBIZ U AL 7 L, 1970 EilEZ 72— Ko oA T 2—PHARK
(Lovely Ladies, Kind Gentlemen) b FIR &z, °50 U LR > -4 BBV T HEFRUAOE TLHR
Bl kRIS T3,

ARTIE, DR EBRELLEEL, HSRIEHHPO S LIIREICHEIN, BRI TN D 2T,
FBEAY (PX=LEE) PHPROBHRFA IO L IICRMEBIEL TWAPERIEL. TOBRRPCERIC
BEx%EREERD,

2. EALTX=OHR

£, BIREFOF XD, AFETIE, 2BUTOECBRL NI Z2IZR2-TEY, HOIIRS
THROBEPROL S i@ P T 5,

This morning he wore an oversized T shirt bearing the name Princeton (z gift from Fisby who had bought
the thing for gym classes when in Military Government School there), a pair of Fisby’s army shoes, and
fatigue trousers with home-sewed pleats. Had there been zoot-suiters on Okinawa, undoubtedly Sakini
would have been one of them. (Sneider 17)

BEUEODTHERPBRBARVERDZ L, —BOPEBONIERTREREL EBOL > B8LDEETNB L
PED, BETHOTAUVAIORBITCEIKRONDL DR, RKEHED AT V¥ VR F=izid
REFTEDEWHZ L, VX YURKROEIMARHREOAD L SIZ/MREs L #HRIEN G, i,
A—pA—=D bt BEOILWEWVWEEL, BRTEZSAEREEOAR ML RSB TFRT, 1940
ERFDIZ 10 ROEZEFOFMTHIT LR TH D, TA VB RIZEDLN, 74 XE 4 Db L TH Y F
=i, BOREVERRAOBTHOEE, —ROALIZIDLEAIELRY TWBE I ERbM5,

—F., BEOVFoRBKROE SR oTNS,

He wears a pair of tattered shorts and a native shirt. His shoes, the gift of a G.1., are several sizes oo large.
His socks are also too large and hang m wrinkies over his ankles. He is an Okinawan who might be any
age between thirty and sixty. In repose his face betrays age, but the illusion is shattered quickly by his
smile of childlike candor. (Patrick,1952, 7)

Bl TiE7 A UAENSOLOER, FRUAMIMBOMBOALHEVEDLLRVBHFOL S TH D,
BRALMIKRERRTE/AR THEHHTI AW, BILBRE CREDE Y FOERT L LTHITMNZONAT
W5, BAODREDPKRELRT VY VEETHLBEOLL ZEHAPHLZWOT, CELXEHRAT 4 7IZR
ABEDIT, fO—BALL LI RBRFIIEZLN TS, FOFW~—a +T7 U F (BHWE
Ta—FoxADEE) BDEARIZAA 7 EZLTHBROROICET VT ADEIZR>TL LTHLHEER
EZONBVOT, NEOHEOAIZRBERZ 20D, KETELROR/RDYIZRTEAF iz
LZABFOEETSENERL N2 S,
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F ROV F 22 BLTOEBE B (Sneider 17) 205 Z 7378, B THREBR 0HEID
OROM & THWEAMMBESBREZINTVS, FROBLZIAT TRBHEF xR 7 4 7B LT OIS
Live L, BADGLRTT 7 ARBAR—HIILZ D, HAVREBRE IS OhoRNENIBE
LAY Liv/ely, £ “his smile of childlike candor” #MMZ 2 Z & T, EWIChrb o T/ R L%
FOoRAT 47, FHoEVWKAL LTOERIORRNZR L VWIS A—VEBRELTWSLE25, Th
i, ROVF=DE) 7 ETEHNLE IMNRRDL, ¥ FoOHEESTHO FEXORIC, VY F =0
D ) 7. “Tootie-fruitie. ® [...] Most generous gift of American sergeant” (Patrick 7-8) MHTL 22, “h
7 AVBARGLE . TAOI T, BEICMTTOE /o= Lt N o2t Lo THEX
Mz o= LOTha, IR, BEOR T =RBELRRLRETEF 2 —A VA0 T, [
BABBADU F2—A T LOHI3EZ 26FEBOE LI LT, REOUHESHEEELTHBL,
WACREOREELLTO [FEL] OAF TV —0RCEHTIADAIZ L EE LS %) (105) &4
T 5, BMBOBHETIRELIL, VF=RBEILAN-> TEUBDZENC, BXERX AL R-TLESE
Elrl SADTFEPS FICHER Y, HA52Ro TW<EE (0:02:12-0:02:222) Bdby, [F¥¥H) &
WIRESBEAMIIRELIRTNS, °

IOLHE, Tr—v» AFA X —DOBRBRIZESHTEINE/DROPOMBAGE, Va1 h
Jo i loTHRAN, Foo b -2 il Xo TEB SRZBEOROMBAMRN Z I L&D DI,
BEOFEEL KRNI D A, 2FD, 20— Tzl AD2— Y« T3V FRIALRICS EL
PFoRBEUEELTH, TOFEABEPZ, o7 B ANBOREITR-TND, YEDAY
P—REBCPHER T, ERBORET P TARLT VT RIRE L AL L IHTH o, FZE,
Ta— Rz —Tg VOEE, o/i— k-« jlf X (Robert Lewis) I, ¥ F=FITEEVDT Y
TAEZERALEVWEEL, WANWAREURDIHER, ShoOnodera (EFREFRHA) SWVWHIHEBEXEAVv—
FURAMIHSWTFF LIS ELER, FRE EWVWS 2 LIZKfTE, Onodera B F—4ELDHZ
LIXEB LAz o7 (Sheward 125), ¥ A R, #F DB SONT, ROLSILE-TWV 3,

Sakini was a starring part where he had to not only act in all the scenes but had to step out of the play and
talk to the audience all evening and be an emcee. To do that, you have to have a certain charme and the
ability to make the audience laugh. (gtd in Sheward 125)

WARCED &, BT U7 ARKEZHRCOBEBBLAERS, ELEOWIERLEZZ L0
ofcicdd (125) | FFXORERTHAILITET, BBEFE Y b » U= A v (David Wayne) 434 T
H— - T x A ATEFTHI LIRS,

BEOHERTNLTITARERALL Y LW ERIERL, "FEy - v=aA e, OLE [F
A4 7 7 =—CH&R % ] (Breakfast at Tiffany’s, 1961) TEAEA XKL % I v ¥ —/b—=— (Mickey Rooney)
PEBICER > TWELOIER, SB I TRz 277 ADRE — L LTOMEEZHENNTHWET T /K
PEBYHTERED, 750 FlcikE -7 (Hopper A2, A6) , * U=A Vit MERTHF—4EL
LR TETHEIIBSN o7, “I figure 1 deserved that one but Brando, of course, is hot at the box
office now. That’s how the old ball bounces™ (“David” H8) LI >WVWTWhkE L5 THB, 2F0, T —
Rz A CRVHEEZE, BRORe v MISEXBEBRELEZV=A L TEX, N 9y FRRE & N
i, FOERKIBEIN, AL LTRARZ LY FSEALERTELEEVBEEIRD ENS L
7, BRAIE, NI Uy FBRENBTEIAX % AT 720238 U/ #3¥% Damien Bona i,
Ty T T RO F YOS, BAREFEAL LTERINSEF— A% “ethnic
impersonators” & L. “they show a disregard for verisimititude in favor of star power” {qtd in Wojcik 224) 2 it
HLTWS, B

¥, T RFOBEE, RS —A A —VElBEE - TS, FNETHAINEEOHBER LY T
Bl . BRBEWHILEOBHELN (4 Streetcar Named Desire, 1951) , [Fy ¥ 7 7 —¥—] 2 VOMEIR
RERT, [=—u 7530 F EWHIRAS—REEY ETc~—ny - 75 Fk, HBE, ZLT
SHEOBEY, EEEILOWEAL LTRZZ XLV L b EMEFETFICRVORB2NL, &
EREREBEGS VI vF — - N—o— R DA T — - T oA ATHELEEF LD LIET T,
HREHABMNEELS, Y OPRICE L, BRETHEET TRETEANY 7y FRREIZIE FAHA
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F—BMEENST LT, BEERPEBNELS LY, EOCERSA Y —EBX v AT 4 7iZBiT
LEELAFRER->TEY, BEARIRZ 20N ASKTINEVI ZENEREND,

PHR2OART TR, ERETH/DHE &G, BRE TIREVWHBH TS 5, HARITE, 74 XY
ARBOFT 4 AT ERASTE T, ¥PF =BT EIKEIBERH S,

A poat bleated, as if in agreement, and Fisby slammed the desk again. “I don’t care how sore they
get. I won't have them lying around headquarters. This is 2 place of business, not a goatery. You get them
out of here.”

The uncomprehending Sakini nodded. “Okay, boss.” Then he spoke quickly in the Luchunan dialect,
and the group of natives gathered in headquarters began shoving the protesting goats out through the front
door. (Sneider 17)

IITHR o, BELMEEUOBRELTWA I RN, £ ROBET. “He [Fisby] heard
the words come forth in Japanese, which Sakini always used for meetings™ (Sneider 44) WO RBIRNRH B T &
Mo, BFEBARIS LT, 8E L BEFEEVFT T I bbb,

MR TERMBOABET 2T L2 HBEL A B ABCELLERZ RV, BRICHATIEES R
W RNDOT, PEBARCELENEZINZIONTWS, B CIIHEID, “The Luchuan dialect used
throughout the play is merely a phonetic approximation” (Patrick 36) & & 243, “Fija” (36) & V5 BAEELI4
TR CHRBRE T2 < BARIC R o T3, ' “hayo ko” (40 A # U v 7 RS 228 MO AN
BIFESEZ LRV THEAITVHFLEDR TV, L->T, 77V FOVPF=0ETE58LL L
HSAMMBE TR T AV AIHRY DOBABTH D, MBERA T 4 7OHBAHETHORITHITEREZH
TARZELETAETHY . CORBEOLDEFICHEELEREE TICRE LTHORAERH L &35
PoTHTH, TOLHIREREOCMEN (HED) BAMCEXSERNBEVILOREBLESH, B

WIZ, THX=ORELDN, AT, BRI VDY A ZAH - B - BEO SLHEF O S Mk
FTWe D | RIS ABREERE> T 37 3UMAERBERTOREFELFEL TV L 51ILED
NEFAZEFF=BNT 4 A RFHOLEELORELFEE L T 58E Tid., “Yep, boss. Miss Higa
Jiga say the Women’s League wait in line this morning for rations. They fake their turn, then geisha girls come
along, and do you know what the ration clerks do” (Sneider 37, 4 # U o 7 3% O X HiC, #FENT 2T
BERBIZ >TSS, L LEECBREIC 725 & | “Okinawa very fortunate” (Patrick, 1952, 8; Patrick, 1955,
4) . “Most important that rest of the world not like Okinawa” (Patrick, 1955, 4), “Bad manners not to trust
neighbors” (4). “This gentleman honorable Sergeant Gregovich” (5). “Colonel very wise man” (6} @ X 5 (ZE)
. fFIC Be BIRINETE LTS AL 455, E/-BETHILY PEFILERRER TS, 7
7y R, BAAPFIRBELME, MFHO) VAL, R, L, FREODEFTIZEFLTNDA I LI
EROEM, HEVBRIEEBELTCLEIET AV SAOBRENER CE R RDLOT, BARIOY
¥ RE— X e APV vV a B L2V ) (Thomas 118-19) , EBE, BEUEET A UV EILED
NEEBROFEFEH EOBEOLOE BN TRV, BIORE T, MBABREE LT AV
HAR, DELERBREVOBPLREFTELA5E0S, TAVIARTDOAZF 4 —E LTHR
ENIZEVDITER, FEOEBEBNLLIINLE, Y

MR T OBREIBLVICK0HEWVIZ 0 HAN, BALOFEIB T, EFENREOEBEHD
EOHTETNIRECERTIEAS, £, BEZH SRV, ¥ 32 BRLRL-LD, [
BOTRRETIZIENRLELED S, FRUVBROERTLH VBN, REDT X =3 ENEOHE
BRRFENMDEDIET AV ABICEPLREERE LTOREZELLTWS EEE0NEY, EAATF
SOEENRT AU HZABEEWSI ZETCITIF A DEBEREND ZERMEA TR LR, B LS
52T, AELEBICBMEORBRTEORVD, HOHLWVEBLINACE LB TEHIREE LD L
WHZ AR, BRI - BT S OEMEE STEORBESREEAE VI LTINS,

EHRIZ, fERICEDN TS H4 ., &Rl &b /hE & B - BRECiEV B35 D, Tobiki, Sakini,
Higa Jiga 2 FEEREI ZBERETT, AT A4 —PAELE LD EEX LN 5P, Hokkaido % Oshiro
Bk th Tl Hokaida, Oshira {2 2 5T 3, 3 2 /g T Goya. Nakagusuku, Koza, Hacbaru, Kunigami,
Yamashiro, Asato 72 SVEFEOHERLEFTNEHTL B, X 62, “That was a military area, closed to the
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native population, unless they had an American along” (Sneider 72) &9 L 9 g, RO L Oz, ¥%
SNBSS RTOIHRE D H 5,

You see, they use to make it down in Shuri Castle. They have big distilleries. But just before you guys
come, everybody knows the Japanese soldiers are going to defend Shuri, that there is going to be a big
battle there, and maybe nothing will be left. (Snerider 163)

TOEDR, RCERVEAFHHTLMECEBLEA TS Y —EhLBT I LRbND X 5 @A
FZBHD, NEFEHIMEREIEDITDOEMB-LLANCTHIE T, TA Y I ADERENF
WRTWE DI TnAhbLnenl, oL S5t 7@, BRETHIEINLTLLLETR
ol LB, ZOL) REELHIBL ., ERBRCHRBNEROHEASORB->TNHEE
Z2 %,

3. RELEBHBRORL

WITEEZTD, METCHODAOEERZFR TS, BONUC “fist class geisha git]” O 7 7 —A f =750
— (—oF) BRI END,

First Flower, her dark eves twinkling, did a little bow, She couldn’t have been more than twenty at the
most. And Fisby, furtively regarding her small, delicate features and jet-black hair piled high in the
elaborate coiffure of the geisha, edged back from the desk; edged back from this—this tainted woman.
Then she tilted her pretty head coyly, questioned Sakini as to proper form of introduction in English, and
said: “Hello, boss.” {(Snetder 28)

AT . 2—F X Tyt b (EOTE) BB SRB, V¥ =137 ¢ X ¢ KEHZ, “She only second-class
geisha, boss, [...] But she study real hard to pass her first-class exams™ (28) & B H 3 5,

EEHRBIIWLON 1358 CRERLETELLELZS TBE (V2 V) | C, AFAF—iddiE
WO 2 J RV EREFEETFMICLIEEN), PRFALF—R [P l) LI EHEHGRLT
“gei-sha” & Lic®Dd, TAVIOEEL OO RTTH2DIHRT “geisha” & Licdbiibbs
iR, IFEPTEEEIHREINI AR T2V THDE, 77—A b - 73V —DHEEND, kO
BUIHEOREN O LS ICBbhb, /-, V7 —RAF - 750 —}a—HFRA-TayHiARB7 42
AT VEFEN, Mok 7 0 AP, SOIBEFIOECFEERE LTHEIRLILBETS
1 T, “She [First Flower] broke forth excitedly in the Luchuan dialect” (Snerider 31) ¢ WOHENRHH Z &
o, EEAAEHITHBEZEL THD I EBahd,

Fh, PHFRoNT 4 AL KRB, BLAEbEIEZRETHEEITTUNEEEZLLFHEL, ZF LB
BHARILEERSTNE T 4 A4 OBRBERBIC, ZEXSI LY S, BEOTHRIZOWTHH
Bi5, yFo@3ERL—, ZEHEBOTHRICE 2TV L 2R IITBRERZIN LN, ZEZ2E?D
B&EAWENSI I ORI EET 4 AL 4ICED (Sneider 62-64) , $F¥F =il b»TT7r—Ab-77F
T—RBEOCLEOANT, TRETBAEIIP-EZ AL, ¥ X Ty bbb —BREZERH
LEET, LA bIBFOBEADLDIE TV RoLVTRLIIRFEETHHIEET7 4 A4
HiIFS (64) , WAVAELIBEHALALE, PEXHERBER LWL 7 XELITRL, 77—
A RT3 —HEERODT, b0l RAI—ADHAIDORDIIINRVNEF>TNAE LEL, BB
PRTAHTEREPEDIZ LIS (66-68) , # L TREMBTER T S &, “Soon the strains of the dahisen reached
Fisby, and the high-pitched, quivering voice of First Flower floated out on the night” (88) + H 5L 3. =)
D77 —A b 77T —DLAHIO & DI dahisen (BEER - =8 2 HELNGFER > TV IR HHE
b, “the high-pitched, quivering voice” XD I HEBRBEOHBEEZRLTNWLLELX D, #
TlbidF, hEVENPLR ST AHMREBBELBREZNOLELBIEELADZ LW IHIRELRET
g s,

—J7, Bl c A THERIZo—F R T v L0— AFTFIZ -2 TER Y, “apetite and lovely geisha
girl in traditional costume” (Patrick, 1952, 64) & 72 BB & TV A, BED 2 —F A + 7 1 v+ A
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TEEFIL, BT v L TWAR, MEOY 2V OB LIES, 74 XV 0 b OBERRL 2o
TLBE, HOFT 4 AT, ZHRTITARLSBEBEILNL [AKHELL] B, 74 X4 2T
{1:18:39-1:19:33) .

F, REOBIERWT, 0—F AR AAEREBRE TS, TV —0OSRTHNEE, HELx
FA NI NHREBLWS, VA FOLHEREBOEL 2 2oL bBAY, BRMLRNAR
DEBEFT B, HEOBKS M —] ICELETEEELREY., V7L —XhEba L RIZT
LT LNRHTETPHLLEIES, BBICRFAZ2FLH I —AORMFIBEY R—X2 L oTKb
Bo ZOF, HAFIIRADIED TEENRT L—ARNICAD LI —EF|WET T, 3LA BT
2y (1:31:33-1:32:17) , BRBEE-ST_ARICESF o~ AOE-DIE#REHITE, BT LI L%
Blafki-LiBETA, LT, UEETEHLREL—FANHEN, BROZSHEBROTEIHED
(1:32:25) ., BATGHO—FADEICF-2TITCE, 7 Yay pBEIvEbY Y EiTfen—
AP —RT o7 hd (1:32:34) , e—F AR L IV EELL, ZRELESH Y LSO L X
N VWhOABBELH > -EREAOHTILIZR> T, (BHACEOELRICELTND,)
00— ZRXTEERY RICT7 4 X4 BONALIACESTWW ay MIEDD, BROBEE
WEEEZ L, FROBOBHICED, BVHEDHD, ZOBIAZ T T e HELEZ B> TEWTN S,
FO®RL, BROEOHEZILHY OEMICEGLEHERIH, ZEIEIFEDLEDLY, ay FLBWV
IF 4T A —AT v DY, LIELGTREERIATHIINWT, nrZiray bMihbd,
BYORKRDLRLBEVWIBTEREL LT, 74 X402 2R< (1:3521)

TOZEBROBY O —vERET LA L3I, MBORITRICE - TERDLR, Tz
LoTHEHLN, REOBHETALNA LI, MBERTHEIRTHE, BoTHABEL—2ICbE
. BATHIREAEENT, FORO—FAOEV AR L RGFAIWIRPhAL TV, —
¥, BASBOBEMAZRIZLI - TREY S bR —F 20BY OBER., H=Z8LEL., 71—
PSAUREAMAE-THATREE, MY FTOLREOHEF LIV BT LD 2T D, B AHA, B
REFLILE AL E-TEBY, 2O — 7z ARMBRLRERNAFRSLRLOBOE IR TN
IFERLTHBENZS,

ReFFRFY AT 4/ TERTHHOT, L L RVOREFRR20OML LARNRE, 22T
LREOIBENREL 22, 2FD, OFROZFOHTIYELF L, HXEOREZRY, OAEREES
MEOI—FRA « 70 oAU RICERTAT 7 —A b 7000 —F A« Ty AITHET
BEZARIBEALERWEESTOVWEYEAZLRTEY, BMEOR—X R - 72y ADOFENGE
LH N B b o—y, R SWTORBARELRL, a—F X - Ta vyt ah—&
EIMGEEOND, PARZELRODPDMLLRZD,

Fh, DRTIE, 77r—RA P - TV BEEOES 2OTHENIBRET S, AT —A b
T3 T—BERBICW L AHE S N, R E AL BLEIT—BRRBIIWT Ty —A R 7 FY
—EFELTEDY WEOT, EPREPHEIE LD LELAEREL LT, EF LETOICRBEN I
DT, 5%, MPETHROLAIDOHLFZ THOHIELLELTHIE., ZEOB&yhbRhidnid
BNENI LRI ERE SN A BRI TLE D (Snerider 115) o LrL, 7AU B H
BEET AP U, AEBBRXKEERRAEZHIZEVTHRREE2H TT20OFR, £O FF /¥ DOH,
VAT T77—AF » 7TF U, “if ever you need me, send the half-opened bud of a chrysanthemum and I
will come” (116) ¢V W) BB TESAHFIIRFHENTLL I DI/ 22 FUFE LS &7
AP T7FU—RGFELITHAR, PEFHTREEZPIEANRLIEQTERVOT, Av—V%
EDLOLVEENWS, T4 A R FOELRE BRI TELVE, 2IZHE2EIEAETHEEN,
TANOBFRERERICEBMICH AT AERERES (117) , BRBITH TV 4 A4 REOMA L LTORE
Hbd-oT, ZARDTESBIBTZILiLD, 77— A+ 790 —Hd0Er—4R - Tayy
bLE7 4 A L KEREMICRZERIIE LRSS,

LiL, ZOROHEODEAROTE YV — FHAWE TR 3. BRENCEWTIEE 7 s A KB Lo
—HR Tyt LADETRLENRDZ LI D, REOBRERWVTHEY KA E, v— 4 ANEICHE
LT, BROBEOEL 7 4 AE L1Z¥EL, “Happy birthday” ¢ &9, 74 AELEKBER, BiK
LIEBADIES ILH- T HEOHE DO —F RLET, 74 XL 3o TWRWVWE IR, ¥ =
WEBE, 74 A0 —F AR EIS (1:1324-1:13:39) , &b, BEIT,
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ATANT7 4 AT REOLEZAIZWEFWVWEF LENT TN 8 —F ARFEOECDIEARLZELI L LA
EZAHEBENREN, [TAVBIABDOWODIND, 5T UFFE L0 EE 53— (0:5515
- 0:56:06) BHY, TOZAOBBRIIREBIIES A A LD, 20, DMBFEFBOTEDENL, BE
HMOBLZOEOeF v 2 InREIL. METIID LEZ2EX, TAVABALEZBEORTOROK
OS5 hLoitiro TS,

Fho, MRTRYF 2B AOEZFI P LFEF-THREE TEREZED, ErXbs L —#&izy
A A4 RMOGL L EESD, BE-PBRE T, 74 A4 RELu—FR - Too S AOTLHEL L
EHLONRBWIEMNLERAL, ZAXD TNAEY—rREHTL B, 74 XE 4 RBICETIIES T
Bhbo—F 2 -7aydald, [bohn, bk, Thenrdhia (040:18) L Z-T, #HiE
BN —ERAEREE D & LT TLB, a—FARtF=2 Hovnd] LE-TEWVIHL, %=
D} b, “She first class geisha gitl. She know her business™ (0:41:40) 72 L FoTHTWE A& DIz X H®
e b9d, FLTEATTFHEEIDOILICEDRDLYVO AR —FIIHEEZ2ZTLI LBBEL.
EHLDREPRMNELS LT5 (041:47-0:4435) ., ZOKGEROBRICMA SN F¥ T IIRE T
Lb—BROERAY VT, FIIVRETAOY vy bR FITbA A=V EbR T %, Alexandra
Chung Suh (X, FOA A=Y (2—F AP T4 X4 L0 HEDIEFICVAD) EiT TR RE2ERE
LT, e —F ANBMETT ¢ A4 PRERORTEE L LTI TWS LHERT S (193) . FRb,
n—2 AN [BEYOEAZR->HEFNEETHY, O EATHAICEBT S [EH] 2w,
Vv —Hhor Aoy JHBRY OARARES] 25 0FELLTVS (39 , 20, REODO
—H R - Ty AIPREOZADEEOL ST 4 AE KB L THELD TS, EREAE<
EIOMBELFRLRVL, L LWEITORE L LTI N TR,

RO ECHRTAIARETIE, 74 AL L 0—FAQTHBIRBELENICRZEHB, TAV A
L BEACEEBDIEN 1950 £ (HBAWESHEIZBWNTS) Ay E—Tr FTERLAZ LD THL
L P iEiiBic KEMNE AN, 74 A4 N MERNE2R L I LTARET, o—F ATRLAA,
(F4—BA, BFLEBBELTLLSFEWN | (T4 —EALRBIITAVIITEEOOD)] &, TO
BAOBREELE L TR Lo R—X33358, 74 A4 1380, BBu—F XL 740 X4 5
¥END - LAy (1:447:35-1:49:53) . LovL, WiRcd k. gfhvmEciio— 4 X &7 4 XY
A DEHEIBEL, MMRICE LN, BEVWHROBLOBEHEOERFZLROWTELTWA,
¥, HEMARLOEHBLEERLULBTA Wi /hFEbo oy MY, SEELHSEEOLYEE
WEZLNTWD,

4. Bbyiz

IHLTPREBE OBV AA TS L, ARO O, BREZBERIN TV 2T, MEBOF
b, S, FENEXFELIN, - FRL T4 AE A DERIIESTIE, BEW0EO EriAl @
LORTEOBMELHEOLRMDOEH L NI T FIHIIEZLNTWATZ Li3bh5, |J# T, hE
PRTEKBUAHEORTE 747 a v @ELa— P ETHCHN, SEE CESEZFONHE S
% ¥ i TEY, BARLAICE L, MELHEEICHT A A LRERE V25, - A,
AR, RbU o2 loTEARRZ I LD LT ABBADICKRIBLREENME SN, MNREEMLRY
HolEIROERICRoTVWS, RERHH S FER/BROES ., LV RBEAFREAAVLN,
NOEAT LA ZA TP ENTEY, AV 7 ) XAHERENFHITIZA LD, 1950 £ L 5B
REZZNITEBEICELL 2N LITR RE D LTV L, 240 THEREWV BhoTHEBRX
EEEBEESE, HHVIEILEDRE M&23] ZL2EROERELLTWADOESLY, +OFNEEIC
b R, FOZLITBRED D VCIIHEBIPEEMICESIT A Z LIZFE LML LRy, /b
RITHA~A, BEOPO AR RMICHESEAL LS, ERBILENE LD RTINS, Tu—
Foed, FLTHEHIIAV Yy FORTREOFHRECZENTIE, FERRIEDEDOZX S FI X LS
i F IRETL, BOREO/NIRMEOEEZTEICH LW X IR EREETCIRE -
FEWITILEFELS,

M AR+ HEORE] IREOMELBESIZL, MEORES 2 Vi T idd a0, /A
RITHEAZ LRI AP SN MMEL IR TEY, DABREFEBO LW LS, HOEE K
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i
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EAFFEEOCERTR TR, BALZEIRIZBHOBELZR LI,
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6 FE#lli3 The Internet Movie Database (http://www.imdb.com/title/tt0061872/) ., Internet Broadway Database

(http://www.ibdb.com/production php?id=3574) G2,

7 “Pull yoursocks up.” &/3—F 4 KENLBLRE TR, ©A3VOTELTCETB-TL B0

S DPRNTND &, 73—F ¢ K¥EMND “Is that as fast as you can walkk?” L EDRLSEYRH S
(0:08:20 - 0:08:45) ,

8 BREOHATIL “Tutti-fruti” (3) &72->TW5, BREOYF =3V A EMARELERES, GAIC
AT H B BDLRPOEEICRED (0:02:22-0:02:32) ,

9 IDV—ITUADEF, 2ED, A== vPy FREDY BTSHEE, BRLD b
RSy Z I “OKINAWA 19467 L0V I & 4 P s VBN %, BRIICBRET A ADILEE
EFLTWABFELELT, £#OHO—AMN, JOBRETH—OHBAX YA b, REZSOFTH
% (0:02:06) , BEFFLELRVBOEFEELTHBENLT AU MICEH LIERE L TR, &RIE
DT VT AFY¥ AP LTRICRESTEATLHS (“Two”B8)

10 LA UL Onodera 137 F 34 H—& UL CTEHEIZ b b | BIROBARADETHDL 55T THAEE

IEIAR U7z (Sheward 125) , ¥£7z, 1962 FITHIES I 7 VUK T Hokaida A B U7r, O
A, Roberi Montgomery Presents D 7 VB U —AD—>, The Enemy (1957). WR&E Karate, the
Hand of Death (1961y CE A% . 7 L '3 Y — X Dark Shadows ¢ Episode #1.903 (1969) < The
Taking of Pelham One Two Three (1974) LWV OBRENZHHE LA, WTHLERED L > TH S,
The Internet Movie Database (http://www.imdb.com/name/nm0648792/) & &,

11 NERFOHEBZBEEOLEE»OGTL, ZOBRETY 7 FRRHETT AV AOBEEITmT
THEEAZBEUTEY, BEARYR=2EW UGBS, 7 AV VTOBEZFSLEBWCTY Sa—FTE
ka3 (82) , £, WHEFOREAODEREZ, [TUVTALWSIFERTAVAIABED
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VT 4 3SBEENRPTL6THELI) ELTWS (124) , "NV Ty FRERBITHEEOER
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LRAD, BHEARLY ERESLCAA IBEDFTHY., VT T XL OFSBEDL>TERE
SHT5 (244) .
ZTZ7 RO [ANATREORE] HFEIIHT ABRIZHEEDOLOE o7 L 5 T, HRIIP LAWY
¥ _—rHik o7 (Hopper, “Kramer”24) , F/=, 772 Nk, TANB+EEOREB] L RIETY
AF 31 (Sayonara, 1957T) IZHIE T A DI, TF¥ ¥ VA RADEADL (L 'amant de lady Chatterley
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BHo WTFNLEEENEEE 2->T 5,
A xa—- 7>, AREEOKET 1980 FEENS 990 FRIEEXBELL U, vV 750 %
L TNWBI o=k, TR HA4T0] (MissSaigon) T2 — K7 oA TOX ¥ AT 4
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BETIEAE (EpeE) | LB 1957E3I A 278004 89 BETO2AE (182) , B
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Abstract

Perverted Okinawa:
De-Okinawanization in the Adaptation of The Teahouse of the August Moon

Risa Nakayama

Integrated Arts and Science, Okinawa National College of Technology

This paper compares the novel and film versions of The Teahouse of the August Moon and examines how the
characters and the representation of Okinawa are different in the novel and the film. Because Vern Sneider, the
author of the novel, stayed in Okinawa during and affer WWII, the way he describes Okmawa and Okinawans 1s
more or less realistic and sincere. On the other hand, the film (and the play) adapted by John Patrick applies the
form of (slapstick) comedy, using stereotyped characters. The film version may be funnier and was commercially
successful; however, Okinawans in the film appear unrealistic and are very different from the original characters:
for example, the main character, Sakini, played by Marlon Brando in makeup, does not speak any Okinawan
language but funny Japanese and broken English, and his body is totally different from that of Okinawans; and the
body and mannerism of the geisha girl, played by Machiko Kyo, do not show any traits of Okinawan geisha called
juri. As a result, Okinawans in the film version are unrealistic and appear awkward, lacking Okinawaness
compared with the characters in the novel.
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Development of the Actuator Concentration Type Removable Underwater
Manipulator

Fumiaki Takemura and Reyes Tatsuru Shircku
Department of Mechanical Systems Engineering

Authors have been developing an actuator concentration type removable underwater manipulator.

This manipulator has the following features.

1. This manipulator makes it relatively easy to waterproof due to actuator concentration.

2. Wireless LAN Access Point(AP) is installed in underwater robot and AP connects with operating PC by wire
LLAN. This manipulator has a few cameras to take a lock operation. The command to each actuator of
manipulator and camera image communicate with operating PC via wireless LAN. Therefore, the external
signal wire for contrel has no use.

3. Removable is easy because this manipulator is connected with the underwater robot body only with the power
cable.

In this paper, we verify the feasibility of 2 by wireless LAN communication experiment using scawater.

Moreover, we describe the desipn of manufactured actuator concentration type removable manipulator and the

experimental result.

Keywords—actuator concentration type removable manipulator, under water robot, wireless LAN.

The 11th International Conference on Control, Automation, Robotics and Vision (ICARCV2010),
December, 7-10, Singapore, 2010
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Optimized Design of E/O and O/E Converters for Cost Effective Access Points

of WiMAX Radio over Fiber

Koyu Chinen, Haruka Mikamori

Department of Informaticn and Cemmunication System Engineering

Worldwide Interoperability for Microwave Access (WiIMAX) is a new standard for high-speed wireless
communication that covers wider area than that of Wireless Local Area Network (WLAN). For the field service,
many access points are requared, and it is important to design them with small size, low power consumption, and high
reliability. Therefore, the complicated RF modem and signal processing functions are transferred from the access
points to a central control office. To extend the distance between the access points and the central office, the use of
Radio-over-Fiber (RoF) is suitable for the WiMAX. There have been several studies of the lower cost and the high
performance solutions for the RoF of WLAN. The use of Vertical Cavity Surface Emitting Laser (VCSEL) or
Fabry-Perot Laser Diode (FP-LD} was suggested for a low cost solution, and Mach-Zender Modulator (MZM} and
Electro- Absorption Modulator (EAM) were used to achieve a high performance. However, there have been few
studies for the RoF of WiMAX. We have investigated a cost effective design for the Electrical-Optical converter
(E/O)} and the Optical-Electrical converter {O/E) that satisfy both the low cost and the high performance for the
WIMAXRoF.

Since a lot of access points are required in the WiMAX field service, it is important to design the access poinis
with low power consumption, small mechanical size, high reliability, long distance installation, and low cost. A
solution to those requirements is that the signal processing function such as the frequency up-down converter,
modulator and demodudator, and A/D converter shafl be transferred to the central office, and the access pomt is
meoedified to the remote antenna unit (RAU) that has a transceiver antenna, and E/Q and O/E converters. The RoF link
enables installation of the access units in a long distance from the central office.

An optimum design of the E/C and the O/E converters for a cost effective access point was carried out. Four
different types of the E/AO converters and the O/E converters were evaluated with the RCE on a WiMAX RoF
link using a 2 5GHz carrier signal. At the transmission link between 30 and 40km, to satisfy the lower cost and
the RCE less than -30dB, it is suitable to use the 1310nm DFB-LD with a pigtailed package, the lower mput
impedance than 10}, a linear PIN-PD designed for analog transmission, and a gain larger than 40dB EP-HEMT
multistage amplifier.

Key Words: RoF, WiMAX, RCE, E/O converter, O/E converter

Asia Communications and Photonics Conference and Exhibition (ACP 2010),
Shanghai, China. December 8-12 (2010), 8G2
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The significance of participation and initiative of locals in the soundscape design

*Atsushi Nishimural, Kozo Hiramatsu®
'Department of Media Information Engineering, “Japan Society for the Promotion of Science Japan

This paper discusses on the significance of the locals' participation in soundscape design and the indispensability
of their initiative in the design activity to accomplish a successful soundscape design mainly based on the analysis
of the project of Hirano Soundscape Museum that was one of the community development activities in Osaka,
Japan and in that has been involved by the author. Then, the authors will mention about the results of comparison
between the case of Hirano Soundscape Museum and two other cases in order to construct some theory of
soundscape design. The two subjects of comparison are as follows: The first is the soundscape study by the locals
of Nagasaki City in which the locals made a selection of the 20 good soundscapes in the city. The second is the
landscape design of Rentaro Taki Museum in which the designer reconstructed the past sonic circumstances with
the cooperation of the locals. The cases analysed from several viewpoints: (1) initiative of locals, (2) participation
of locals and (3) public fund. Although there are some formal differences among the cases, it is undoubted that
participation and initiative of local residents were indispensable for all cases. The fieldworks gave the authors the
evidences about the indispensable function of the local residents' participation and initiative to the soundscape
design.

Key words: soundscape design, participation of locals.

World Forum for Acoustic Ecology (WFAE 2010). June 16-19, 2010. Koli, Finland.
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Proof of Analytic Extension Theorem for Zeta Function using Abel
Transformation and Euler Product
(7 _RNVER & A4 T —Rx HOTE— B ORIT ISR EEOEH)

Mbaitiga Zacharie
Department of Media Information Engineering,
Okinawa National College of Technology,
905 Henoko, Nago, 905-2192, Okinawa, Japan

Abstract' In the prine number the Riemann zeta function is unquestionable and undisputable one of the most
important questions in mathematics of which many researchers are still trying to find answers to some unsolved
problems such as Riemann Hypothesis. In this study we proposed a new method that proves the analytic extension
theorem for zeta function. To tackle this issue, Abel transformation is used to prove that the extension theorem is true
for the real values of the complex variable greater than one and consequently provides the required analytic extension of
the zeta function to the real values greater than zero. And Euler product is used prove the real values of the complex less
than zero, and greater or equal to one. From this proposed study we have noted that the real values of the complex
variable are lying between zero and one. This result is 2 clue that may help to understand the relation between zeta
function and its properties, and consequently can pay the way to solve some complex arithmetic problems including the
Riemann Hypothesis. The combination of Abel transformation and Euler product is a powerful tool of proving theorems

and functions related to Zeta function including other subjects such as radio atmospheric occultation.

Published in the Journal of Mathematics and Statistics 6(3) : 294-299,2010 Science Publications, New York, USA
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Application of chicken anti-human midkine IgY antibody
to neuroblastoma diagnosis

Tkematsu Shinya', Tsubota Shomal, Yamashiro Chikal, Kishida Satoshiz, Yuzawa Yuki{f,
Nakagawara Akira!, Kadomatsu Kenji®

'Dept. Bioresources Engineering, Okinawa National College of Technology,
?Dept. Biological Chemistry, Nagoya University,  Dept. Nephrology, Nagoya University,

*Chiba Cancer Research Center

As 1t is time-consuming to prepare chicken lgG antibody from blood and the productivity 1s limited, we
attempted to prepare IgY antibody from egg yolk. We prepared IgY antibody and assembled MK-ELISA using
IgY antibody. Moreover, we also developed an easy-to-use equipment for measuing. This system can use beth
anti-hMK-IgG and anti-hMK-IgY. We have developed a new ELISA employing the chicken anti-hMK IgY
antibedy. The performance of this ELISA was comparable to that of cur previcus ELISA using the chicken
anti-hMK TgG antibody. From time and economic points of view, IgY is superior to IgG Thus, the newly
developed ELISA may be useful for neurcblastoma diagnosis.

Advances in Neurcblastoma Research Programme Abstract Book, POT42, pl88, 2010
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The Evolution of the Kosmes and the Self-Formation of the Historical World:

A Comparative Study of Ken Wilber and Kitare Nishida
Kuami Acki
Okinawa National College of Technology, Japan

Introduction
»  We can find some apparent similarities between the theories of Ken Wilber’s “Kosmos™ and Kitaro Nishida’s
“Historical World”
v"  Beth have its base on Mahayana Buddhism with the influence of Western Philosophy.
+  While Wilber tries to integrate both Eastern and Western knowledge, Nishida tries to establish his own logic.
v"  Their difference of the attitude also leads to the difference of their applications of Mahayana Buddhism.
+ In this presentation, we start with their similarities and then go on to their difference as to the interpretation of
Mahayana Buddhism, and see if they can have creative dialogue with each other.

The Kosmos (Wilber)

+  “the Kosmos™ contains the physiosphere, the biosphere, the noosphere and the theosphere.

*  the Kosmos is composed of whole/parts or “holons”, each of which is not only a part of a larger whole
but also a whole containing parts.

* Holons emerge holarchically, and when new holons emerge, the wholeness transcends (negates) but the
parts are included (preserved).

+  With the process of transcend and include, the Kosmos increases its depth and consciousness becomes
greater and greater.

* Kosmos has the self-transcending drive of evolution to increase its depth.

The Historical World (Nishida)
= The Histerical World is the actual world which contains everything as “True Reality”
* In the Historical Werld each individual {the many) acts as an expressive point of the world (the one}.
* By trying to alter the environmental world (the creating form} and make the world part of itself, the Self (the
created form) paradoxically negates itself and becomes part of the world.
+  With this mutual effect between the Self and the world, the historical world shifts “from the created form
to the creating form® and it ever-lastingly forms jtself!

Spirit (Wilber)
+  “Spirit” as the groundless ground of all manifestation is alsc called “Emptiness”
- Spirit includes or embraces all by transcending all.
+ It is also the goal of the entire sequence of evolution.

Absolute Nothingness (Nishida)
* “Absolute Nothingness” is the groundless ground or “*Basho (Place)” on which every individual being
exists,
» It is also equivalent to Buddhist notion of “Emptiness” in many ways.
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“Form is Emptiness and Emptiness is Form." (Wilber and Nishida)

* For both Wiltber and Nishida, “Form is Emptiness and Emptiness is Form" is the expression of their
religious experience.

*  The word order as to Form and Emptiness found in Wilber’s writing ("That which is Emptiness is not other
than Form, that which is Form is not other than Emptiness.™) is not exactly right*, which is, in my opinion,
quite important to understand the relation between Form and Emptiness.

= There also lies a great difference of the interpretations of the Buddhist expression between Wilber and
Nishida.

The issue of “Enlightenment” (Wilber)

*  According to Wilber, for whom *“Enlightenment is supposed to mean something like being one with
everything”’ the Buddhist expression above is no other than the expression of nonduality. — This
understanding gives rise to an issue as to how Enlightenment can have any meaning in this evolving
world.

The resolution of the issue of Enlightenment (Wilber’s definition of Enlightenment)
*  To resolve the issue of Enlightenment, Wilber defines Enlightenment as “the realization of oneness with
all states and all stages that have evolved so far and that are in existence at any given time™.
¥ States are “subjective realities”
< Wilber sorted out states into five: gross, subtle, causal, witness, nondual.
< Though states usually progress from gross to subtle to causal to witness to nondual as they are
mastered, there can be much fluidity, temporary skipping around, peak experiencing of higher
states.
v Stages are progressive and permanent milestones along the evolutionary path of the unfolding of
our true nature.
< There are all sorts of stape conceptions, for example, stages of consciousness, stages of energy,
stages of culture, stages of spiritnal realization, stages of moral development, and so on.
< Some parts of stapes are not yet present and remain as onr higher, deeper, wider potentials.
< Unlike states, stages unfold chronologically over long stretches of time; no one can skip any of
them, nor peak-experience higher stages.
= Since the world of Form becomes Fuller and Fuller everyday as it evolves, a person’s realization today is
“Fuller” than yesterday.

The Problem with Wilber’s definition of Enlightenment {(my opinion)
+ I stages mean milestones along the evolutionary path of the unfolding of our true nature, no one can be
fillly enlightened until he or she attains the last stage.
+ In fact, in Wilber’s theory, Evolution is thought to be the path along which Spirit unfolds itself until it
becomes self-conscious and finally awakes to its own true nature.
= In such a case, our own spiritual struggle cannot be any more than a mere process.
* Enlightenment that is attained today may contribute to the future awakening of Spirit. However, if
Spirit today has not fully awakened yet and even an Enlightened person cannot be aware of his or
her own true self, then, it cannot even called Enlightenment.

' Ken Wilber, Integral Spirituality, p.108.

% 1t should be; “"That which is Form is not other than Emptiness, that which is Emptiness is not other than Form”
* Ken Wilber, Integral Spirituality, p.94

* Ibid., p.95
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“Absolutely Contradictory Self-Identity” of Form and Emptiness, and “the self-awareness of
Absolute Nothingness” (Nishida)
+ Form and Emptiness is nondual but they are not one
¥ Form and Emptiness are “Absolutely Contradictorily Self-Identical.”
<% They are unified without resolving their opposition.
< This is how “True Reality” is. —True Reality consists in Contradictory Self-Identity of one and
the many, subject and object, and absclute and relative
*  “Form is Emptiness” and “Emptiness is Form™ does not mean exactly the same thing
¥ The part “Form is Emptiness™ has 2 direction from multiple world to Absolute Nothingness
< Unlike Wilher’s Emptiness, which means “Freedom™, Nishida’s Absolute Nothingness does not
tiself mean Freedom. Rather, it is an absolute death of the Self.
< Nishida’s Freedom, which is called “Common Human Experience,” is attained only “when the
Self is transformed, through its own death, into an affirmation of itself which reflects the
self-negation of Absolute. Nothingness.”
<{ The self-negation of Absolute Nothingness occurs in the Self when the Self sees Absolute
Nothingness at its deepest bottom through its own self-negation.
<% In the awareness of Absolute Nothingness, there is neither Seer nor Seen.
<% In order for the experience of Absolute Nothingness to be the awareness of True Self, there has to
be a refection,
® It is the self-awareness not only by the Self but also by Absolute Nothingness itself, in which
Absolute Nothingness reflects itself in itself, and determines itself as the Self.
v'  Absohrte Nothingness determines itself through self-awareness and manifests itself as Form.
<% Since the self-determination of Absolute Nothingness is simultaneously the self-determination of
Form, the world is said to be self-forming and self-expressive, with every individual being an
expressive point of the world.
<> The self-forming world is not only spatial but also temporal or historical, where the Self as an
acting individual sees the world truly by negating itself and thus creates the world. (“from the
created form to the creating form.”)
v The Self-forming of the world is the direction from Absolute Nothingness to the world of Form
expressed as “Emptiness is Form™
<% Self-awareness is the turning point from self-negation to self-affirmation sustained by the
self-negative determination of Absolute Nothingness.
¥'  From religious point of view, the self-negation of Absolute Nothingness is the compassionate
self-negation of the Absolute or Absolute Being.
< The Absolute includes absolute self-negation in itseif, and therefore it can be both Absolute
Nothingness and Absolute Being.
*  Common Human Experience is attained where “Form is Emptiness” and “Emptiness is Form™ 1s Absolutely
Contradictorily Self-Identical.
v' 1t is the unbound standpoint of self-transformation, where self-negation is self-contradictorily
self-affirmation.
v’ 1t is the standpoint where the Self experiences both the beginning and the end of the world at the
same time.

Nishida’s concept of time
* The real world is self-contradictory temporal and spatial.
v'  The self-determination of Basho is the self-determination of “Eternal Present”

3 Kitaro Nishida, Nishida Kitaré Zenshi, vol. 10, p.451
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< Eternal present contains its self-negation within itself by self-contradictorily including infinite
past and infinite future.
<~ With this centradictory self-identification, the present self-negatively determines itself and time
shifts from the present to the present.
Time is always self-contradictorily the present and eternal.
¥ Every moment is perfectly Full with the embrace of eternity that includes infinite past and infinite
future.
v Every moment has invaluable meaning as a self-determination of the Absolute.
v" One has only to realize the fact by becoming aware of his or her true Self.
v" What Wilber calls Enlightenment cannot be Fuller today than yesterday
< A person 6000 years ago could have experienced the same Fullness of time as a person today, if
the former was as deeply self-aware as the latter,

Providing a different view for the theory of evolution (Nishida)

Nishida’s theory of “the self-awareness of Absolute Nothingness” together with the logic of “Absolutely
Contradictory Self-Identity” can provide a different view of Enlightenment for the theory of evolution.
Since Absolutely Contradictory Self-Identity is the inevitable drive for the world to self-develop, the logic
can possibly makes it clear and more specific what it is that Wilber calls “the- self-transcending drive of
the Kosmos.”

Nishida’s Issue

-

From the viewpoint of “evolution”, there is an issue in Nishida’s philosophy 2s to how development or
evolution is possible in the world that shifts from the present to the present.

In fact, the theory of “from the created form to the creating form™ does not quite explain how our
consciousness has developed from the form of matter to the extent that we can be self-conscious.

Conclusion

»

The theory of Absoklutely Contradictory Self-Identity as well as self-awareness of Absolute Nothingness has
a2 great possibility to fortify the philosophical aspect of Wilber’s theory of evelution,
By doing so, Nishida’s philosephy may also find the way to solve its own issue of development.
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A study about wireless network communication performance at the
coastral area for underwater monitoring sensor networks

K. Kawabata', T. Kobayashi’, F. Takemura’, H. Sato® and T. Suzuki’,

IRIKEN s 2Toky0 Denki Univ.,, *Okinawa National college of Tech.

This manuscript reported basic examination results of the wireless network communication performance at the
coast. We consider that underwater environment condition monitoring is a sort of likely typical application for
ubiquitous sensor networks. The result of the experiment shows the performance of the wireless network
communication at the coastal area.

The Institute of Electronics, Information and Communication Engineers (IEICE) Trans. on Communications,
Vol.93-B, No.11, pp.2956-2958, November, 2010,
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A Design of Micro Tensile Test Apparatus and an Observation for a Local Deformation Region
Near in the Grain Boundary in Copper Bicrystal
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RRBHEHEEC LS ERRBERMEOEREH) I I 2 —a
Computational Simulation of Polycrytalline Metals
using Crystal Plasticity-Homogenization Method
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Effect of dislocation densities distribution in grains on deformation behavior
of polycrystalline metals
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Phase-field & & ®REERZ AV EBHNBERT T VOBE
Dynamic Recrystatlization Phase-Field Model based on Crystal Plasticity
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Effect of initial inhomogeneities on deformation behavior of polycrystalline metals
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Static recrystallization simulation using phase-field model
based on crystal plasticity theory

! Tomohiro TAKAKI, 2Akinori YAMANAKA, *>Yoshikazu HIGA and *Yoshihiro TOMITA
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Proceedings of Third International Conference on Multiscale Materials Modeling, (2006.9), pp.562-565.

Phase-field simulation during recrystallization process
coupled with crystal plasticity theory

! Tomohiro TAKAKI, 2Akinori YAMANAKA, * Yoshikazu HIGA and *Yoshihiro TOMITA
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Simulation of Nucleation and Growth of Recrystallized Grain
based on Strain Gradient Crystal Plasticity Theory
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EFFECTS OF LASER PEENING TREATMENT ON HIGH CYCLE FATIGUE

AND CRACK PROPAGATION BEHAVIORS
IN AUSTENITIC STAINLESS STEEL

* Kivotaka MASAKI', Yasuo OCHI?, Takashi MATSUMURA?, Takaaki IKARASHI’ and Yuji SANO?
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Joumnal of Power and Energy Systems, Vol.4, No.1 (2010), pp.94-104.



MRS AR 55 (2011) 71

EFFECTS OF LASER PEENING TREATMENT WITHOUT PROTECTIVE
COATING ON AXIAL FATIGUE PROPERTY OF ALUMINUM ALLOY

* Yasuo OCHI', Takashi MATSUMURA', Tkaaki IRARASHI', Kiyotaka MASAKI?, Toshifumi KAKTUCHT,
Yuji SANO" and Takafumi ADACHI®
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Phase Noise Analysis of Sinusoidal Oscillators
Based on Forced-Oscillation Model

*Sonshu Sakihara', Osami Ishida', Takashi Ohira®

!Okinawa National College of Technology, “Toyohashi University of Technology

This paper analyzes output veltage on the assumption of short-term coherency for two types of sinuscidal
oscillator circuit including a noise source. The output voltage for a negative-resistance oscillator is formulated as a
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differential equation of forced oscillation in time domain. The solution represents a superposition of a free nnning
oscitlation voltage and an output noise voltage. The expression of the power ratio resulis in an eguation with the
active (Q which coincides approximately with the Leeson’s equation. The output noise voltage is also obtained for
an FET oscillator from circuit analysis in frequency domain. Applying the active Q, the output voltage is
confirmed to give an output noise power in: the same fashion as the Leegson’s spectrum model.

Proceedings of Asia-Pacific Microwave Conference 2010, TH1A-4, p.590-593 (2010-12).

Development Of Education Support System Built
By Web Database Application

Chinam: Kaneshiro, Kentaro Noguchi, Chikatoshi Yamada, Kazuhide Sugimoto,
Masashi Mizuno and Yoshinori Nie

Department of Information and Communication Systerms Engineering
In this paper, we propose an educational support system for student’s electric information based on Weh database
applicatton. This system is consisted four types of system components, such as account and personal information,
suhject information, attendance information and evaluation questionnaire in classes. We try the construction of the
Web based attendance system for the new approach by PDA (Personal Digital Assistant) input device for
attendance information marks, The merits of using this system are to reduce huge works for staffs and to check the

attendance for students and staffs at no time-lag.

4th International Sympostum on Advances in Technology Education(ISATE2010}, 2C5, Sept. 28-30 2010.

An approach for development of NCT version ETSS

Kazuhide Sugimoto, Kentaro Noguchi, Chikatoshi Yarnada, Mototsune Nakahodo and Takahiro Yonamine

Department of Information and Communication Systems Engincering

Recently, demands for skillful engineers for developing embedded systems increase in the industry. In both
universities and national colleges of technology, the hipher education for embedded technology skill has been
practiced. However, the systematization of the curriculum for embedded skill training is an item to be solved. Now,
we are working on the project entitled "Development and practice of technical college version embedded
technology skill standards based on super-wide area cooperation ". Main objective of this project is to clarify what
kinds of embedded skills should be learned and mastered in national colleges of technology. In this paper, two
parts that play sipnificant roles on this project are mainly outlined. One is how to design the skill standards by
developing standard educational contents and certification system to guarantee student’s skill level for embedded
technology. The other is how to realize the skill management functions with skill manapement server by linking
with existing e-learning systems for checking each student’s skill level and enhancement of ther learning
motivation.

4th International Symposium on Advances in Technology Education(ISATE2010), 1B7, Sept. 28-30 2010.
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BHIBEL AT L TER
This paper describes the practice of the delivery lesson to the junior high scheol in Okinawa with islands. The
contents of the delivery lesson are a field of the science concerning energy and a field of the physical education

concerning the running and jumping. From these practice of the delivery lesson, we consider the issue of the
delivery lesson to the junior high school in the isolated island.

M TEHBEARSEHFEREBERCE /BFHHEEF) %33 5, pp.923-928, March 2010.

REFIRICI T BB ORY A
— KRB L DAL v FEMBEREEBLT—

EfEE, BRUR T, frESET, BFOEAN

BB AT LT 22H

Purpose of this study is development of the augmentative and alternative commumnication {AAC) teaching
materials which physically disabled students can use. The AAC teaching materials which we developed support
communication and can promote independent activity. We developed the switch teaching materials and mouse of
Jjoy stick type to use with special support school as an action of neighborhood support. The device was improved
with flow of making, practice, evaluation, reconsideration. As a result we developed the device which a student
was easy to use. And, we achieved both the value the action of neighborhood support and the student education
effects by this study.

MATEEAE LR ES I ERBERIE TREHFE) % 33 5, pp.583-587, March 2010,

Fully Automatic Extraction of Salient
Objects from Videos in Near Real Time

Kazuma Akaminel, Ken Fukuchil, *Akisato Kimuraz, Shigeru Takag'l

'Department of Information and Communication Systems Engineering, Okinawa National Coliege of Technelogy
*NTT Communication Science Laboratories, NTT Corporation, Japan
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Automatic video segmentation plays an important role in a wide range of computer vision and image processing
applications. Recently, various methods have been proposed for this purpose. The problem is that most of these
methods are far from real-time processing even for low-resolution videos due to the complex procedures. To this
end, we propose a new and guite fast method for automatic video segmentation with the help of (1) efficient
optimization of Markov random fields with polynomial time of the number of pixels by introducing graph cuts,
(2) automatic, computationally efficient but stable dertvation of segmentation priors using visual saliency and
sequential update mechanism and (3) an implementation strategy in the principle of stream processing with
graphics processor umits. Test results indicate that our method extracts appropriate regions from videos as
precisely as and much faster than previous semi-automatic methods even though no supervisions have been
incorporated..

Keywords video segmentation, visual saliency, Markov random field, graph cuts, Kalman filter, graphics
pProcessor umit

The Computer Journal Novenmber 2, 2010
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Electron Emission from Cross-Sectional Surface of Porous Si
on Glass Substrate

Katsuya Higa

Department of Information and Communication Systems Engineering, Okinawa National College of Technology

The measurement of electron emission from the cross-sectional surface of porous 8i layer on a glass substrate is
demonstrated. The porous Si s formed by anodization, and subsequently bonded on a glass substrate with an Al
electrode by anodic bonding. The electron emission device structure is composed of 2 Au electrode, a porous Si
layer, and a glass substrate with an Al electrode. This structure is cut into two pieces during the formation of the
cross-sectional surface of porous 8i. The measurement of electron emission is carried out using a diode
configuration in a vacuum chamber. A collector is placed close to the cross-sectional surface of porous Si. The
negative voltages are applied at the Au electrode and electron emission from the cross-sectional surface of porous
Si layer occurs. The characteristics of emission current are measured using the variation of apphied negative
voltage, the stability of electron emission, and the change m location of the Au electrode at the edge of the cross
section of porous Si layer.

Japanese Journal of Applied Physics 49 (20107 024202
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Selection of the Optimal Structure of the Continuous HMM Using
the Genetic Algorithm

Yasushi Tha, Tomio Takara, Itaru Nagayama

Department of Information Engineering, University of The Ryukyus
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International Conference on Spoken Langunage Processing  3:751-754 (1998)

RRRCRT 22FEEMAR MEREROEE OMY A

G, rEgt!
AT 4 THRRIER

Recently, information education has been introduced to schools because of the development of mformation
technology. Okinawa National College of Technology requires the first year students to take Fundamentals of IT.
The course aims to foster information literacy and the problem-solving ability at an early stage in their academic
career. The Weblog system was installed in the students' personal notebook compuaters. As a resal, the students
were was easily able to open Weblog to other students on campus. Improvement was made in the students’ ability
to transmit information by using the school Web, On the other hand, typing is necessary to improve computer
literacy. Therefore, the touch type practice is done for the first ten minutes of the class. The students' typing speed
has doubled by the practice over the course of the vear. The questionnaire shows that a lot of students are satisfied

with the course.

B TEEHE) £30 5 347-357 (2007)
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Using the animations made as learning materials is an effective leaming method. However, we thought that the
more effective learning method is to create them by oneself. Oneself learns the item and must understand it well to
create and present to the others. The purpose of this study is to propose the collaborative learning technique by
co-creating the animations made as learning materials. We used the T2V player to create and view an animations
based on TVML a TV program description [anguage. As a result, we could create the animations with the learning
effect for National Examination for Information Processing Technicians, and there was the learning effect at the
creation process.

ERFSEE L AT AEREHRS, (ER224E3 H)

QR 22— Nk & IRV AT RIER Lt A\ BR 2Ry M OB%S
LSPHIER Y, WGIREE, VRV PRV XYV
TR TR S E PR

We have studied human following robot that is used in some commercial places, such as airport, department store
and so on. Until now, we developed image processing system includes person identification by QR code and
tracking by shape-based pattern matching. The result of experimentation, it was appeared that a problem will
become difficulty for rediscovery if QR code is out of point of view. To address the problem, we developed
rediscovery system using IR cameras and IR marker. As a result, it was able to rediscover QR code again even if
in the case of QR code is out of point of view.

BRFEREXRVAT AMER{UEIRS, (FR24E3H)

i A 2 W HERRITRIBB B o Ry F AT ADRRE

BAREK*, YL AYYRy A3
BTSSR MER

In order to develop the system of autonomous flying rebot for tracking moving objects that aims to be applied for
the guard system, we proposed the method of detecting moving obiects by image processing, and conducted two
experiments, first is using video movie and secound is using airship robot, to test this method, As a result, the
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recognition rate obtained from first experiment was in almost all sifuation 80-90%, and secound experiment
showed that airship robot using this method was able to track moving ohiect.

BRESEEY AT MRS, (FR22¥3A)

SEBERNURY b (0D 2)
—QRI— FIL LB FEF—La Vv AT A—

LLERESTY, BEWEK, MR, AR, F AU YRy AYysS

MR LR EEM R

In this paper, to develop the guide robot using QR code, we propose a method to setup the QR codes on ceiling,
and to control 2 guide robot by the results of QR code recognition. For the experimental, the guide route was made
and autonomous guiding function was performed. As the result the effectiveness of the proposed method is
confirmed.

BXFoEEV AT MERHRR, (FR2E9 A)

SEERNURNy b (£0D4)
—FEEAR E B AT A —

ENEEBAY, WEENS, BALVA AW, WG, RS, ¥RV YAy AV gr

B LESEHEMER

This paper describes the development of the non-contact type automatic electrical-charging system for OGS guide
robot. To stop precisely at the position of charging based station is necessary in such a self-charging system. This
research propose and examine a method that control the movement highly precise of the guide robot with
self-positioning that estimated from the video image of QR code setup on the ceiling which was taken from a
camera. We performed an experiment to stop a guide robot at a charging based station by an antomatic execution.
By a result, the robot counld stop at the predefined position in a range of error average 4 8%[mm]. The experiment
showed that the proposed method was effective.

BREEEVAT MR RR, (FR249 H)
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10m EZ2F T 5%E (SPIRITI0) DOBE%E

BRSO, LESF, AV vRr RY 3, BAFRH (EBLERSHEMTERD,
HBRER, KHFR (HASHtEs 4 AR4H)

This paper describes the development of equipment for measuring the time of 10-meter short-distance race;
named SPIRIT10.This equipment measures the difference of time at the point of start and goal. The runner beging
to dash at once after he/she releases the button that installed at the point of start. Then runner sprint through the
sensor mstalled at the point of goal 10m distance from the point of start. In this paper, we repert the
implementation of this equipment and the confirmation of its operation.

BRFESERS AT LERUBIER, (PR2E9H)

Development of an insect cell-free system

Ezure T, Suzuki T, Shikata M, Ito M, Ando E, Utsumi T, Nishimura O, Tsunasawa S.

Clinical and Biotechnology Business Unit, Life Science Business Department, Analytical and
Measuring Instruments Division, Shimadzu Corporation

Cell-free protein synthesis systems offer production of native proteins with high speed, even for the
proteins that are toxic fo cells. Among cell-free systems, the system derived from insect cells has the
potential to carry out post-translational modifications that are specific to cukaryotic organisms, as
occurs in the rabbit reticulocyte system. In this review, we describe development of this insect
cell-free system and its applications.

Curr Pharm Biotechnol. , 3, 279-84 (2010)
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A cell-free protein synthesis system from insect cells
Ezure T, Suzuki T, Shikata M, [to M, Ando E.

Clinical & Biotechnology Business Unit, Analytical & Measuring Instruments Division, Life
Science Business Department, Shimadzu Corporation

The Transdirect insect cell is a newly developed in vitro translation system for mRNA templates,
which utilizes an extract from cultured Spodoptera frugiperda 21 {Sf21) insect cells. An expression
vector, pTD1, which includes a S5'-untranslated region (UTR) sequence from a baculovirus
polyhedrin gene as a transtational enhancer, was aiso developed to obtain maximum performance
from the insect celi-free protein synthesis system. This combination of insect cell extract and
expression vector results in protein productivity of about 50 microg/mL of the translation reaction
mixture. This is the highest protein productivity yet noted among commercialized cell-free protein
synthesis systems based on animal extracts.

Methods Mol Biol. 607, 31-42 (2010)
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Expression of the Stress-Related Genes for Glutathione S-Transferase
and Ascorbate Peroxidase in the Most-Glycinin-Deficient Soybean
Cultivar Tousan205 during Seed Maturation

*Tomoyo Narikawa', Tomoko Tamura', Kazuhiro Yagasaki’, Kaede Terauchi', Kazutsuka Sanmiyas,
Yoshiro Ishima.rul, Keiko Abe ', and Tomiko Asakura'

'Department of Applied Biological Chemistry, Graduate School of Agricultural and Life Sciences, University of
Tokyo
*Nagano Vegetable and Ornamental Crops Experiment Station
*Department of Bioresources Engineering, Okinawa National College of Technology

Using microarray analysis, we compared the gene expression of Tousan203, the most-glysinin-deficient cultivar
with those of parent cmitivar, Tamahomare. Tousan2(5 exhibited higher expression of some seed maturation
proteins, and stress-related pgenes. This result indicates the possibility that the decrease of main storage protein,
glycinin causes stress in sovbean,

Biosci. Biotechnol. Biochem., 74, 1976-1979, 2010
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Constructing the image database of the plant species in Okinawa Islands
with a commonly used scanner

Ayl LERSEAFR/ERRIERE EIHK

The aim of this study is to make Flora record of the plants in Okinawa islands using scanning method and to
construct the image database system of scanned images and specimens data. This time as the first step of this
project, 1) I established the way of sampling and scanning plants, and making them into specimens. And 2) 1 also
developed an image database system for the planis using Filemaker software. The result indicates a possibility that
this scanning database system is quite useful for the various studies of native plants in Okinawa Islands.

%21 M EEITTRS (BlaY 77 Ly 2By 4—) (20102)
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Exploring the nature of Oura Bay and its surrounding area
Masami Obuchi, Kenta Watanabe, Hideyuki Yamashiro and Naoko Isomura {cowriters)

In the northeast area of Okinawa Island, the coastline still remains i a relatively pristine condition. In this
textbook, we’d like to introduce the nature of Henoko (where Okinawa National College of Technology is located),
QOura Bay, and Kayo.

Fringing reefs can be seen offshore from Henoko and Kayo, and sea grasses expand widely in the shallow water
between the shore and reef. Oura Bay covers the area from Cape Henoko to Abu Village next to Kayo. The sea in
QOura Bay, which reaches a depth of 60 meters, supports a variety of complex and interrelated ecosystems:

mangrove forests, large tidal flats, rocky inter-tidal zones, sandy and muddy seafloors, and coral reefs.

When we think of an ocean ecosystem, we must also include fresh water sources and nutrients from the land. The
green line on the map above indicates the area where rainfall flows into Qura Bay (excluding some evaporation
into the atmosphere). Thus, we should say that the ecosystem of “Oura Bay” includes not only the ocean and
coastline, but also the land area.

28P Center for International Student Exchange, KOSEN, Institute of National Colleges of
Technology. (2010)
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Dioecy and Pollination of Morinda umbellata subsp. umbellata

(Rubiaceae) in the Ryukyu Islands

Takashi Sugawara', *, Miwa Kobayakawa®, Masato Nishide',
Kenta Watanabe®, Mitsutake Tabata*, Keikc Yasuda® and Akira Shimizu®

'Makino Herbarium, Graduate School of Science, Tokyo Metropolitan Umiversity
“Department of Biology, Faculty of Science, Tokyo Metropolitan University
*Okinawa National College of Technology
4Asato-Shim:m:u.:hi, Amami, Kagoshima 894-0041, Japan
*Iriomote Project, Research Institute for Humanity and Nature
®Department of Biological Science, Graduate School of Science, Tokyo Metropolitan University

Sex expression and pollination were examined in natural populations of Morinda umbellata subsp. Umbellate
(Rubiaceae), a woody climber distributed widely i southeastern Asia, including southwestern Japan Sex
expression of subsp. umbellata was confirmed as being functionally dicectous, with separate staminate and
pistillate plants. Staminate flowers had four or five stamens and completely lacked a style and stigma, while
pistillate flowers had a style with two stigmatic lobes and four or five abortive stamens, the anthers of which
produced no functional pollen grains. The stigmas of pistillate flowers protrude beyond the corolla tube and are
positioned above the anthers, whereas anthers of the staminate flowers protrude beyond the corolla tube,
indicating that stigma and anther heights appear to be reciprocal between pistillate and staminate flowers. Both
flowers produced nectar from the base of the corolla tube, and the nectar volume per flower did not differ
signtficantly between the two sexual morphs. Various unspecialized, opportunistic insects, such as wasps, small
bees, hover-flies, bee-flies, beetles, and butterflies, visited the flowers mainly to feed on nectar. Of these, small
bees, wasps, hover-flies, and beetles appear to be effective pollinators of sabsp. umbellata. The floral and
reproductive characteristics of subsp. Umbellate were compared with those of subsp. boninensis, which exhibits
androdicecy.

Acta Pytotax. Geobot. 61 (2): 65-74, (2010)
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