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EHE

ReDERTHR L 1ZMEAH» 217 Higa— 2y XRERBITS=a2a— b OEAORRNLIILESH
HYHEZOF B4 IEESYOBBISHTE 2002 BAFORRIALO L EEXYOLEMEENIT
Tt —2RETHILTHRAETEET, LHLL, BHREFI= bu—2BELETH,
FARITAEMREERLEYA, T2 TIHHMROERA L L TOEKBEOERSLEKDESED X S
KEBROERPHEEZEALD D (DEVERMMIZL W) o~ s o (ERLN) RELZE
MR EHBRLT, THRYHZEOFEOEELRA T L, BEHRURERICE YELT, HEE2HA
SR LR BOEEROLEEEECHZE LA TP EEORBRBELFELC L S iIC, BT x5 %#E
R 2280 THRERFLAHEI/ERA LE S BERRNRFBEOERICTMZ T, SRR E ZERE
CREATAHBEEALERTIZ LI, DONIIHRE LMD BN DL EME L L TONRERER
THERBIZBEETDILORRARLAET,

F—U—F o HEPHEE, AaR, MRORE, EXAHET, EREWME

1. EMEWVo R

MM EIIMA? ] LMy alb—T 4 U H—B EMOFREIIAOT trb—%3R85Z
LiZhHB] LEEL TR, EMROIEIERERENRINELE, BEITEMRONIBITRHEAEL
ey b —%2HE L T RXNF—IZL 220 TARREIIR T TS Z 2 ERVELE LG
H#,1997), EGEBE2ITI AEWEBR L TV HREFRRTORBERANZOHAIL LD S Z &I
XoT, EWEFEHDOENHWVL EIERAENE LD BREBPVELET,

—RICAEMBERLEVZIE HERO LU 2VEMROAESLLIXCEY FIL LS Mg
FoEITOLMEOLEY, BF->FMRISEREEL L SiIChotbD, FEEEE22<HL5K
RolbdD, LEEKE (FRIIEORE) TP TWET, K 32 BEINCZ DOHER LI AEan
HELEE &R, —BEFRREEOEME oMb LvERA, LML, HETIREZYIIZOM
MOEFOEVER (HYV ED) HOoRBEZBEMTHHORLRLT, BHEHEDRRNSEZIETH
BLLENRERELVIBEICE > TERRAISRTVET, TOX I REMOLBREM L SiEtEIII T
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U TR UBICAEIIREDYDIZER -T2 L 23R LA DIXELERBRTYT (&E,1984), DXk HiZ
LM L BB Lo THEOITONAEXYOEMAY Z Z CIIEMRLEERWVVELET (1),

1l T THBHIZL > TERS L HRORERIIEMROZEREESCEREL FOL I RRBTOREIOTLELIIN?
HIROXMERD KRG E IR —SKE— AR EEL VOISR POEBRIN. BOBOOMARATBYE L = FLX— D5
NEMRTAIZLIRLVFRT AL EEML-oSBARTYT (H,1997), RONHEEET 5 b OEERELEHEIE
ALE&SZkicky, zoEMTEOESRN (w7 u) #fgdbhbhidBilL, ZhiHROKRER LFATHEDOTY, DFED
EMBCBWVTHHRORFERICEBNTL, ThoDREMVEIARRE L ORI CTHHE & = XNV F— DN EEVFITTVWHDT
+ (Pelegri, J., 2008).

TR =28 T TVA3INLAMREREMEMETRALTAELL ). DEVAEE TS
AR ETERAICMERLATHWADOTLE I P 2RAVEMRERFETHHFEO—DICERAE
HEOFERHY ET, L AEREROERMRENETIERES (SVR) 28A1F55E1E
2TT, ET 7V ARAIAL NI EVLAIDOFD 02 IV bHEIERR=2—1 OKREHER
DORY—AXRY7 MIVEES, ABOBREBARMLIEO R —AXT "VEELRLC LS k@l EgEs b o
TERERINTHWET, AT MVEEOEHEBELIIINOLDANRY FARVDY S U EED
FBTREEND L WH Z L TF (Kawakubo,1977; Akabane and Musha,1990) (7 2).

H2 TROLNATV—AXRY MVEERREROFRICHFALET, ZZTU T LWV HABE>PVE LR, Uf #TED
hohBRBPICE S Aagd L 3ERA T, EM2ER T RERALIWEHEAT I DICHEROMA KL K 5 EEV A
THEART PMT U ) A RITES DTTHo, BRERALORERED LS CBRLERENET, bhbhiEET <
v MR CEET5ESE T — Y T CREREEO AR ER TR ON X EEBELER SN R > TRAL =T,
REEFE @I T OA TR ARDBUN LG 2 BE1E. BIBAR EFFCE T, BIB/ SR 2 BEE U AT L i3RgE f ©
2% (U —LUYRIARI M) AR, 6RREOBEROARZ PABHTE ST, L& XITROHAIPRM O 1 By TERRT
RAINIERIT., TOHADORTV AT MO 2ROFEE LD ET, LALEHB R O=I A REASFIFARL
DAL NEEINCORVWE LR BRI ERBRE VWO EE L ERS LA LRVHEEC, LRERGOBE TS, Wik O
Th, BRI IS OBHMEARERICB W THERBORS FRATREA SN 556, BRESRHN AN EZZTCEL L
DT — VT ZITIE AR PR LD 23R, 438, 6 RREDBEEDO AT bABLANET, ETCRIIERKRIESY 2
BLETHhL, FOPELERBELET, TITHLHARIHEVICEOKKk (TbbE— FR) 2bo%— FIIFHFRBOK
BRIV E T, EBICHERTEMY FEBR2EN FBRICE L CTHERERL A5 LMY HTBRICHERBEORE 2RD B>
hCE— FOBRBBOOARZ PR UE2EL U RERL TV OBRELhE T, Zhid7— U =OREE f DR CRRAT S
LEDOREBBAEIZ 22 - XO L HRICHHEHRXOD 2 FOEL 3RO X X(B)2 R XWO)8 13 [ XEOIXE-)Af = [ XE)XE”
—O)XE—£)APH” R EDOL I CRBBEER CREEPRNICRLZLARETT. ThbLANEORL S 2 E— FORFEHR 3
EB-RFORIELEHITEDE., TXRTORERICDL > T MAGoE R £ K25 EELEEEIT. A Z=X4)
PRI FBRRTITEDRER TV ENLTT, IO REIFRAZEIKFEOHEFES self-consistent-solution
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method TF,

T5E, EMRIABRENPLHBEE LI LE, EOVIFEEERTIN, PEVREROERHBLZERFECRIMTILY
SWVIEEETOINEEZTHILRVET, RERLT -V ZTICKIT 2B ERIL. ABORBELTLETINRERBTH L
LRRTELINPLTT., TH5WVIHKAIRUDE, EERBY LI EZTLRBEBR LRV TV OETLRBIIERSZ EEEKRLE
Tl i § XE)XE—)A OB A AR f s KO LR AERK PICblho T AR R LADLESZ L TTRb,
BlIZIEE—F4 OFEBIBOET—F 3LE—F 5 2FBS . TN LFABICEELRTL, TV EboTHELYOE— FiZBk
RE->TL 5L, B FRIOHBBER LG VL LERVBIRMERLEY, EBRECEEXERTE— FORKEEHRITHLER
WEBFIFEBZA>TET U DAY MWUIHBRERFICHTTEE T, 2V ROBRERRLIEEEALE S D, AR
Lo EVRETLES DT,

1/f A7 MR BBOERHERLAMOBRBRLIKD T — ARy MVEERITTIEIHY £8
g BN —RTZAFNVDEHABEANLIBICRET BV AEBAM, HTEODLE, REeEREER TEH-
EBEREOEEI A bV (REFIF,1995), 500hPa HOEEREEDELD AT bV (Rt
HR,1995) R T 4 2NV TFTAONUBORLZEBLIZ L EOTBIRE A7 bvb UFIThY 3 (RF
F13,1995), TIIABDOBKBARMIED /RT —2ZART M LFEDOW S E RN bV L IEHRF X OE
HEEIDARY MR U THHZ EIMTEERTIOTL L 55?2 ZHITEAE X 27—V =&
L7z XDl DB FAIPHEIER LE o RER BB IR L3RR 5 R R IRE RO R
B XOCRIESI LI L TY, EORXLREBIK. AHOBIAR, ALED/IVREN, FEw
LEX HBEBRIIXETIHTEOCEEBEBENFELLEI T, INLOTF—XICHBEBL TV DI,
INODTF—ERREFTNIHERBOREEMERFLTNDH LN ETT, TLb ODYWEERDH
NBIEE-STELERZL, TNLDREFOLONBKIY LERA, HEIZEMRE HEROKERNE TLERKR
ANy b —2RONMIBTEEDIZITRONAZOLRL TRXVX—DRBNEHEDOFHEN
PR ENRTNIER DRV E LTWETEEER,1997), Z 2 TIXEMBOSEREN & IR %
BRI 2ERWEWENFENR M AOKEBEIC L > T, EMROEMELOKRBERHZ D Z L2
TEADTIERVNEBZDZ LIZLTHET,

2. EHEoEMLEOKLE T A Y —
AEYORBRIBEOEMRIITEA R —L XEhTWEYT, 7oA N — L ZBEDOEEDOKE
EREDLBIZ LR > TREBOHORE SEOWEOE{LE KT 20Wbw b Ay — Y Y J7RITY, A&
YOEREEBIEIERT S LWV I E T 1920 FREFITITEREZ > TWE L, LALINIK
WLTRAINLTHEETCIESELBDORMLORELED THHL, VYT AN_TRETA LA
ROENFIZBHORBESZOBRED 3/4 RICHHITIZLERER LILDITALS AOEENHERTE 1
RREFEOROHERERZENTF 22— y e REZBRBICRoTET AV AN v I X - 7 5
A R—=T LT, 7TA423—1FT7 R I —OB 2 FHPFRHFHRMEET TR, RBO LS REERDTES
WHBEATELILELDLELE, ZOXO5RI7 T4 =0 34 RRITEED 1012 7T LOREYHH
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106 75 ADERZEHMET (TROBERDAS—/NTI087 5 ADIEET) ERShE L (E3),

H3I7TaA N —RBRETIAABED LEOIERBELT CREHY ERAT L, WAEIBERTREERLLEYIVOR
RPRFBEEYETHEIRED MR BHOLHERCMIBO L DV E DY ) BBRET 2 TRV X—BIIEEO-1/4 RIiZ,
FENTHEITEH, BELLFRRE TORBIIAED 1/4 Riz, HLEEREED 1/4 RiIHEFILEST, EHOBELRD
&, REROBTERITAED 3/4 RIZHFAT 5. RAOBROFEELERLFCEAICLEBSWES, Z0Z LiZEBHo.LBO
HOR—ARA—H—PbDBRNSNVARZEY, BHOROEHMITEVCHEZERLE > TWR LBXNESLETREHD F
Hh, £ EIREZROLERP, RINEELHMEEIRMOBRIICEEL, ONRIIMRSBELRET IHEEICAD
WHERERDHY T, BRORF—Y VJRIZEZEDLED L. TIRI—BEESBENLET, KEXIBOEHNT7 7 bV
DOENZEEWO-IA RIZHBT 200, BTV 7 P ORBEQBEEW O I4RICEHTZ L LB bbOESD L
NQ=—F# Y ¥,

1960 SERYTITIX, 1S LA DEYZEENR T T4 3—0 3/4 FHIZET D L 512D F L(Dodds, et.
al., 2001), 1990 ERFFHICMETEYFELHML., [RERBMILRAEEZ DL, BOREBL TEHEM
EED 1/4 RIZHFITHI L] 2HOTHEFE V27—« TR M [EHFEMRLRELOR &IC
RHDHP?] B IENEBN, EODICHITIEMEEMET DI EL, RMRLEMT DAL
BOAr—Y 7R (TRLLERRAD) 2EML2THIERSRVEE R E L (West, 2000),

EIAHTHIROKEE (w7 =Fa—F) IHBREEEEGIERATRAINLZEBAONATNET
(Bak and Tang, 1989) , T XAMBICIIMBMNLRKE SREELLRVEB T, JHINERAr—1L %
RERAG=NIZHIEETTZLITLY, RERATF—NVDOBEBEAELHED LWV VDY ET T 7 2 v
BAIOEETT HEA4),

H4 IR T I ANV ENERITEHSEHEERLEOBENLEEVTHLVOEKRT, ZoMEZATHAEEENS Z
EBBYVET, LER-TTIF 7 ZINVBMINERAS—NVTREDILLRERAF—NVTEEDI L LOBREEREXT
RETDHIENTEET,

TR —Y U ZAICRENERBMBIIEDOL IR T F I ZABRNATVWAEDTLL 50 ? EMEERK
THDOILMBERBRR (ThbbEL2EEHOBML T TRIYKD LTERRECHELERL, 2REDLE
TH%) B2 THELL Y, AR ZIOMAMLEBRANZEOSELHE-> TRELE LL@ERA, 1997), L
B e 1 ZOKRVERRIEZ, 757 FNVDEITHKEL, 72 SADMNILELZERLET, B
BMME I 22> TR ZE> TEMERICLERDEZAKICE> TVET, v MIAHEL2ER
NMEREZE > THRICEETI2EETHE L ARTIEICED, 7 T543—0 34 RANTEHOKE X
(THRbLEKE) LIER (ThbbIEXY NU—2 DT 57 ZNAHEE) BEATE 0TIV,
Zz2¥1L7- (&E5),
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BES : URR MIEHFEELRLETHLRE»T T, ZBOME L1Zd LR TRV RONERy V-7 OREHEEIZT
B, £0OXy P =7 OPEBRERFENIHRTPO, RHRLOBFKEDLLL TR R212L5TT,

—FTREMEEDOT T T UF A ML, MO IAX—HUER LEMOKEBEHEBLZFAITCNSE S
HiZ, EPRCEEROBREZEDDIFEIIRZER T HIEHDBEEPR IV — 2 EFDISTHBTED X
S IESE T BN L o TR TEADTHRVNEEL TVE L, ThbbERRSED T R L E—D
BiAi & 7 DEMR O SEEOBERICOVTTT (E6),

H6 : Ehea bbbk TEBIKEDLIRBOE, EERNZ=IAXF—RKELEL TS| & LTEBRORFRE L O
KVELE, ZTRREAINV) =Dy F R E—DRERLORALESLFALTYT, LitoTu byickiud EYOELOE
Al iz —RMERKMEOERTHY . BRBKEBAZOERRZOTHD] LRDBIDTY, 774 73—0 3/4 RAIDHS
CbHTREEDPEPREN ORI EBRV] LTFoUPbEWETFATY - T F A VI THBORBRE 132
ZTHIPICOVTHBEEDIL LELE, B LB THBIIHE b b ER A, ELDARIBEBRTIHRELHRT O
EBEEOLONREOEBEGT. LeBSo TRBRENELTLEVE T, Z 2 TRBHMTS Z Lic &> THHIX K ORER
BT 50T, TLTTUF R MNIABERN S BMEOEELRBOBRELTHES EPARLELE,

WK EESHEIIEDOBEERD 3/4 RITHHITHIZEIZIBOVWT IV EDUFRA MI=a—
AFXTVAMNDY L Z T2 TYT A MIEWVWET, EMFEEOT SV L F A NEYBFEFO YT A R
LD 3ANTHEHEMONEREZ A TLENBREDOLIIZEXDHZ LIZLE L, M OIRIMLERDNER
ORHER/MTL, LHd 3RTEEMEFEL THWETAHZ LTOLEETOEDY % TEXE7EFEL. T
EBRETRDONMCTHREMEL LTRY TS0 TY, 20EE, BHLEOKIIKED 3/4 itk
BlIL7=DTY, BRMEIIEHEICTTNES > TEBMEE > LVED, 3 RIEIZEKDT T 7 ZIVRFEDHE
Be b o LRTEHDTYT,

SEWT R NLE—DRBEARY F LY, 3/4 A

TR DEENL 3 RILEFMOEEDONME THRAEK FORELHET IR TE T, BRR CILHAR
FOEEII—RTIIH Y FRADN, DNOIIIRERITFOBENERDOWH EZAT—HKRT, EEBHFD
BEEEER L. AT FOREAE I S X b—7 ZA0HFBREFHET,
DFD, FHIVBORET, BEOCEHNEVELRELLLBLXITWVWVDOTY, EEOBRBARTI
BESCBREEEREECENICL > TEATING, ZO X5 R4 A 7 —HOBRKHRIELRFEITITER
RRABHY £,

ILMOEB R OFEAIEEIZ 2N ETu 7 IC Lo TRO LS ICERENE T, 2F 0. AHMmhiC
BEARREERICL > TELERE A —NV (ORI —NIZHET A EEk FFAVD E KX AR —
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Vidlko THOLDENET) OIMEBTRNF—IZRR ST AT — L OFEBIESY L OREERIC I > T
Wux EINSRAF—VIBES L, BNDA 7= (ZORT7— ity =1/(ka = 1/ (& 1av 34 L3hh
ANEART « A= LRHTRET) TREEO (EAEEHZY O) HtkR v O DI RER~ F /L
R—DRMTRAX—IBRENET (&,

HT7: 2 CyiERERE LN ET, c BT RV —EBEERBTCORINR —BERTTR, £ RNV -3 EERE T
BEENDZIOTThDL, KERATF—NTOIIAVX—DEARL/PNERAF—NVTOTIANF—OBAERLFE CEICRY, L
S TCZRNVR—EERI—-EEICRY £7,

IDXIRIINF—BEEZB IR I BERAT MVITREDMEIZ L HRWEENBE kB % b > T
WET, ZZTRERBOWEE ko &L/h X2 MBMOBE ka 121T ko< <ka DEMEDRH V| K& 2MWMOEEA S
INERIBE TOEBORRIY XL A J VAE% Re £ 92 & ko—ka= ka ( Re®t —1)= ka Redt & D3 g
3 (Monin and Yaglom, 1980), V1 J /L X¥ Re IXFREDE ML KL DTN L, WOBhLTE%
RLET, LE2ETHEIEEEZRNIBICIREETOMR (BER L) LAOME (FE u BE o, EE
WERy) ZAVD L Re=pul/v EEPNET, EFEOCERLABRADOWOKREZILIZHETILE
L&, VA /) VAE Re IR —/V L OWHBHEE u /2L EOWMOBLROTIERLET, K&ER
WOZEMENERTEOBIT/ NS RMOEMENERTEHDOED Re¥ 2L VD Z & TY, DL VW%
BRTA2EHEER (Thbbry— U zOEEERICBT 2 FIKEE, elementary wave number) 2% Re®4 720D
T, 1926 FDOY Fr— FYUVOERDIT &L TRERWIT/NSRWEEALLET, TLTUNSRRIT L2
EINE B ERET] OTY (48),

E8: U Fr— FY B 1922 FIThWVEYD 66 ~—PITHELRIC L5 MOREREEZ Z 0 L) RBENXIC L5 —RNRFETE
BL., MofRbEHIRP o, BHOBEBIIS, 2O T 1926 EORI T, Br ORBEOIFKEHLETCINX—DB
BT 5B EEFENCRERATIZLICLY, KFEERELEERICY COIXEDZ —RORERIO 1 D2BITEHILENTELDOTHD,
ZOBEANE BELEZEAROTTIIEEPOREHOUOE DB AE K FRAORENR I L O 4B RICHATH Z LiTkhET 5,
Thbb, TZTbhbER LK LEPNIPLRIDRAF—ABROTEBAED 34 RiICHHT D TH B,

4. EHHRBE OHFAESE i mMEET 5 5

EHDENL T BEDO— 2%, TROLBEMBEHR L TCNEZETT, EMOERIIEY 1 K
DM TELNET, L ZITEMER S KRTEBMNOERZ T2 &\ 5 BEROZEMER, B0
EHERT 2 LV BRORY, RE. FREBT LWV BROBERMER O CHER, #kisL
WHBRTOER IR TT(EX,1996), TN HEBIZOEE»LBED D &= b o ¥ —DBEFE
HEEMETT, LrL, EHEOANY L LTOZERERNICEE Shi-AKERER I oy
—EREETIEVIRNFORM 2RI TLOOMBEOR/RREHER L 21Xk v 8 A(Kirwan,
2000),
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ARECEMEBOERLE LTOEMRBRTE T CTRHEROTER D L EOROBRERRF LA HFZE
MCTHEIZEALEEL T, BREJZORB T I/ e Ry — LV TOYWEOBEHZITWVET (Pelegri,d.,
2008), EMARICBVWTTHEROM CREZFH S EIRPUEFD AT MVITHEROKBERDOT
HMERLE L TCOERESHORRS MV ERIL LI Uf O TREENELE, Th4eMEOT R
N —OBRTIMEF 2 FN D MK 3RTDMLEDOE L F T RSB T B 2DCTEMME
DEDEED A RIZHE) ZENPUBEEFETHLIILEINETICRATE XL,

TEINODAEKEZERTLIERE LIV L THEZMOEDOTLL 202? £AEOBRERD
120 E LTETHERBEZRTHEL X 5, MBICIZ3 DDR—=AA—=F—NEDZENTVET,
INHDN—RARA—H—3EE (EEXHOMEED 3 RITEME LD DK 2EBRTHMOR (2L
ZITRERROER R, HERHEMBRLRE) CEBRES (CVR) 20 £, LBROMENESIZ
KDOR=RARA=JHEOBERRMT DI LICL > TERBEINET,

TIHEERTIIED TLL O D AKERORE (EELBEOEM A< ETRIKL Sz
BAIME (ma—wy) FBREFEZMICOL 2, MITELBRESLEEOERER L L TOAFEE
BIBELET, bbNEEEEHEOETLZ L TCWAINLOEKBE LD~ 7 nl B FEH
BRLEBERTHLENTEET, AHOERIL. MADEL OEALIZIS T 2wkl o BE EE) A3 FH
T3 LICL-oTAHELET, 2OXHIIREBZNIE, E—Y TNV FPEDEEOMADE L OEALIZ
B 2R OREEE Y b o L bIERR R & 5 MM O FE BB ORI & ERAIE -
THRBIIBEEDZORE—YT IV NOFRLOE | LEBTHIZLEIRLVWIETY (E9. L
DL, DL 1IAPELL THOENEIRRZICTRD ERA, BERLITACLE > THEINZRET
HBRXTENLTT, 2T A DFEOAY MUK If 2R L0, BREWVWD 3 RILEM%E
EET3MEOREM TOEBROKEF bbbl 7 — U O k LiREE f O R Z2/) I28
TOERENARERIZ L > THERLENDLTY, 23THLET7 /R0NAFY U EORBORBOKL
DEBNC LA FROBEHREBITEN T~V TNV RRPEALT A OFRERTHD LBRTEXET,

B [RFE—YT VIR IRTEMEEETIEELEOBL EFTCHEOEREP DRI TOELEDICEVLBEOERT—
VTP RDEETHoM] & 2l HEOSDbh bW RBE T E T LIZE—Y TN RERRLEDITLLIN?E—YTFAIDOI ETT
o, BEEBATOhOhDBEWDEZEDTINDbOLHFHLES B2 ET,

ETEYEEREDONTBRENLET /)04 Ui EFORBOGBRDOERIZL>TAELS
EROFMHBELE (TRLOLERAER) KRINEELET, AREFOREICEE SNLZER
RHER R COEBERELLIEWVWIIEALA> T, ThEThOBRE CEENZERETFMEE
FTHDTLLY, THLEEOEYMEBDORNDE K OWAIZBIT 5 HRMEOREES IFHL. £
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LT» D AEYEEOTHERER R ERACAERLR BT IBELEOHE LHRT M
) CBRESOENTLEELTEASRELRBESE T, L6262 EWEOWMNDOEIRL & <
RBEDTLEIN?

THEZDHE, TREERLZERTZEROL VT OB ISKBORZREEROBRANK > TV D
DTERVLEBBLES RV ET, RERLT7 4R Ty FHEII (1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,
44,....) We<=T ) OEOEDOEFIOFICHTL 32 ¢ 2BERZMBRETHEILTHE 2L TT
HH,1969), 75 L b~V U OEOEOEFiZt~ TV Y OBEGEFITHEAIE LTEZZENL TS L
WIHZERBRIZBZTEET, Thbbe~U V0HCHEMNELITELRT I LV I BHRTOALEME
X7 4 R Ty FEINE W)~ n RBAECEEE A TRLCHFATWLEIDOTL L I,

ZIT74 R8Ty TFEIIFLOHIEBESBICEICZILEZRECHELEY, BRIL 2R TFEmEOH
AFHHEPESBETRASINDI I LEHMBICERAL, ThABNL Y VORORE SO ERET S
TLERLELE GFHEITE2010), REEESERLVISMEOENN TR OEA L —HTHDOTL
EIMET ) DB W TE T ) OREEELS LT ) OBFRXRIOTT LD, BEAYH
BAZEAVEERESBRIIKORI L KT EMRT AN TEET, T2 LEROBRIIEND
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Physics of Life as Epistemology----Subtle is the God

Yukimasa SAITO' and Shoichiro NAKAMOTO?
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*Professor at Mechanical System Engineering Department of Okinawa College of Technology

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 life system consists of
sub-systems with cells and sub-cells which also consist of microscopic substances. Attention is focused on the
interactions of infinite number of non-linear oscillators mimicking the interactions in life system, resulting in
1/f noise spectrum in Fourier 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, including living animals,
plants, that consist of many subsystems to sustain efficiency in discarding internally-generated entropy to

external environment.
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Table 1 Setting of artifact
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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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ZZ T, ABETET AV ANCRIZEELEE 1S T A FCFRRROBENBEGRCEDS ) =Y
e TFGARVITD ) UNTIZK LT, EOWK, HBERREEZSTL. ERERRED X D&
Elob &, TOBEERZLTVWANEHET S,

17



18

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

2 BB L EFEBOBRLaVES |

7 AV AT, A+ F—/L# (Bayh-Dole Act', 1980 4E) DRESTIZ X V. ERBFOEEIC L BHF
ROBED., MARRL LTHONIBEHALZRENFTAT DI LRFARBIC-o7T, ZOERIT. KFEIC
BEARA BT A T2 E52BZ 8, R, REBEEBOWTHERBRHEE T BV AOHEERITHIZ L &2T
BICLZ LIZEBEVR DD, ThbL, KFECBITHERMRIL, TIRFENLREEEZLLLT LD
TR, BEL—BIIHEEZTHIILICL-o T, BRBIIEEZHDIZ LN TELIDTHD, MM
EEbLIAELZTHIZILICES T, EHICELDEEARKREICEKT, KETEDLIRLONEFE
SNBDEDH, LWVIRMNBPEDLND,

T AV HDORETIE, XA « F—EIZE-S3W T, Patent Policy, Copyright Ownership Policy 72 & 23K
ZOHBLELTHEIN TS, o T, BHFRLITA B UVAR LRIV IRETHHRICOVTIE, K%
LHREFEORMICER LD, KETHEINEEZNEEHICE ST, BEFEEE 07T ARFT
NTEY, RIIYFNL, MMERRCBT 2BERFE LEDONTE T, FNMEORROKEEL L
TETONDIZ, LUTD 3 Kdi¥dhd, 1) (BIFBEOESE THbil) KREOMPAMENFEED L
ElZEFEINTLEI Z L, FiC, AERECHAINTLE I OTIR WA, 2) HAEBMOBEHRR
BHBHRBENTLE I DTV, 3) RERKRZORART —<ICETEEERE2DILILE- T,
REOERDOED THHETE - BERHAPBERINDZDOTIIRVD, ZNOOMELESITEXFEL
T, UTFBRHT iz, 1) EFEBICIIBEERSCRFEOHENFEERRICR IR EDBERHY
COMEILOWTIIERL TV BERH D, 2) EFEBIC K> THELZER L -EEOBRLA
2T BT L TEMFEDOEROERIMEE END, 3) MIT IZBWTIL, 79 FRADIZ, KFEDK
REBOEAMLEI LLEBIEL T, BESFEILE L, SI3eELTHNITH I & THERRED
EREERELL D L LT3, I, RKEOMERREEZEZRT HDICIEKRLES LEEN L
Bl b, £20HIL, RECHMPTIA B A2 EX DL EbIEBMEETOS 2R %2 F v L
BHERBELREVWESICTEZENEERRA b ERRD,

Fir, BRETIIEFEE S0 ST AOHT, FOHA RI4 2, RECBITBHEEOFIEARIZ
HT=5, 1) EHFKX (Conflict of commitment), 2) F#&48X (Conflict of interest), 3) &£ - KA K
DOBM, 4) MPWHEHE, 5) EFEBO-OOENLENBROFIA, 6) FRICBITEHA Fax
—vay, 7) RELEEZROBEOLEBEOLDONA K, 8) KRE—EX - HEEAORKN (FEFEH
BOFR) KELTIE, FERFNEEERIT TS, LIAN, RELEEFROHMAEERAOTTHRE
BRERICEFEL TS b0k, EFEBICEHOLZERUAOARBERICER L TWAHZ EBEN, F
—IZ, 1982 | BEABMFITRFBICEESSERBFIC L 2820 BLOHFTIC L > TRt Sh - EHE T
ERR SN EORAHEY 52 1=, BT, RFZEDNZERBMNPH S OREHEBEHOEER
WEATREL TS, FELBEE 10 FILBIT2EER TONTESIC L 2HERBREOREH 2 B
ThHd, HARERBETDEZIARRZBIIRD, RETRHENBARTH->7, B&EIC, HAREFEOHES
PDEEL, ERELFEREE TOHBEZELRL RoT o Tz,

—F, REPEERZBEALL IR L, 2BV T, BEREEOZ OFRBBERY 2k
S T&T, Ebit, #F, M, BR, £ L THRPICREERRICFET DI LiChd, BILT28%

1 Bayh-Dole Act : PL.96-517, the Patent and Trademark Law Amendments Act.
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REOH T, KEOHERRPBEICHERE~LEBESIND, ThLIT, ROMROBEE, BifED
BERREL, KT TV, LT, BERICE->TH, EfNICENS Y ) 72 b o R2A RN EMT
5X51hd, REOHFREFIZL>TH, MEER. FHELEEDIMELRY, BRLLICHRBE
N3, ¥, KFECZBI RS0 S T AICBT 5808 I0b 2R3 5, SENICAT, KEEY
DHESE~OEMRMEEIND, ZOXL ) REAICESWT, EFEEHZICEADLZEEL LT, KE~OM
I ERHE DT B2 E R I T o T,

3 HiNBE - EXEE#E~O kX

BB s IC B T 2SI, [Fr—%—] & N—] OETHEITENE, ZD
BE. [7b—Y—]) XKE, B, €% (EFoRVWE) ThY, —] ik, BEFBOE. i
. fTEORBEICE I bDOTH 5,

— RN T A B AR RESEES . (HRAD) 125%—V2) B0 Thids & 225 mipteE
(N EZET 2 HEOTFHFIZED 25%ICHY T 5 EHERE T A B —BH O ZEEEELTY
b, KEREOHEBEHRBEORS, HEMBECRA IR MM E=2HEICEET B, £7, #ilo
FEEZH#ICT20N? LV MBERZET OIS, HRIOFE L EORMBEREUTIZET S,

a. TRTRREREENRD: BAFIC L > T HEBLERFICR D70, IFRERK - HFREEKIE DN,

FLOWEAREDRN,
bR TRHAFILERD: KER LOBBEHEIIEFM BT 22Tk, MOFELER,
V=TT 5T OESVEE LD (BEERWITIE 50%), R R EOMFREOARIIHICE

NP2 ET, RAENFTEBBRELZBELIHE. £57T2002BAFINFTERHEEICEZHE .

FEHADT L RoTebDICHT HHR A2 LR RFEICED 2, 2 OMERICE 2 WS H 5,

EFlo, WRELTaA YV T4 Z2RTICLT, ROEAZHF/TE 2, TRETEEERTLIRZY,

bz, BACKHTL2EME (27+— ) 2LEOLIITBMAETIOMN?

K2 (BEHE) LFEE EIROWEERY) BRRBECHBT 3B b &5 BB MM EDRT
BZBELTE, < RHLNTVS, —BHUIZ, a KBIZTRXTERIHEL v =TT 3HEZR
HL-EERSTNS,

Eie, K¥E (BEHE) LEERANEETIREG. —RICUTOL S REENE LD,

1) HHFE—LEOBRSEMIC L ZH%, KEN DL RILL, ZIEH%E,

2) FEEBFE—KE L ORI L DZEESTEW CIEFFE,

3) arY—v 7 —BEROKRELBEHEOLEIC L 5 LFEHEHE,

4) B4 B A - ERNTA B R D 1 HDOBRIZTA B R T B,

HHEM T A B R BROLEILT A B RT B,

2 25%/L—/L : The 25% rule of thumb. T 1 & 2 DAHE % A 5 ZERH,
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e e Mo M B

X1 £/ R_R—T 3y BEETLV

e

BERT S — | BEMERE =AY
2L i BE

MY g
\A M ‘A/
ﬂ#%ﬁﬂﬁ

e

K2 A7_X—var: ERE EH T

5) HE-—FERRELERLT D720, BIREE (BB, F4£) PEXET D, LirL., REBRREIIER
MTIIEBELTWVWTH, EVIRABERSH D LIIMLR2NDT, RUFr—Fy ¥V, EffEEET
X BRE L - L - RELHLOZBBAAK,

6) IV NT 4T —KEBRBIZLHDBEICHT HEMT KA 2 TH D,

1) ~3) TEAHENZHNMEL 4) HBWVIX5) OFETERALL TV, FOMIZ, K% (#
BEHE) O/FIE LT, 6) WRTIVINLT 4 U VEBLESEEOHEES TV A,

BRIRBEIRCELESE S0 7T MIBWT, ZORBEOMRBIIREET VL IERE (EH) 71y
Fohsd, MEETNVIZ. B1ICTT X9, ERASISRARESHRE>EESIKGE & BRER L&
TA/R—2arPRIDENVIEZEZFTHD, —F. B (EH) 71 H2IRm7T LI,
M/ TO=—AOWHIEE Y . &EE RIE, BRE. £E, BREOBFBEMIIER Y &\, HAICHEE
THEVWIEZXFTHD, THEEED 2 — VUL EEEWNH 5 WVITERER Vo2 L 5T, £iK
WO EREROL L THEINTOSREREZ TWED, BEDA ) N—a VY ETIVORE,
FERBETNVICE DT —ABRENEE XD,

—JF, TAU I TIIHEEOLEB TOBHBE LW -DIc, BERNHEE - JiTbhiz< v,
DIz, EFHHBIIERNTEFOROCRER TIEFELDEN D, KETHEZ D LITTE 2 EZEHM
BMOFRAMICIIRY 35D, BEICA> THLHEREICHEL T, EEROMBELBR T HITITKE
RRICE S BN RSO Z BB, FIZIE, N AT 7 ) aV—3HAER TH >Rl L 50 FE
BLZESWC & -, LABOMERREIZY A7 B EFKREL, BEAEIERE > TOTIRENIC
fTohZneE2bh, BRESICE > TKETITORL TS, RENNHAEREZRRIE TS ¥
A7 (BER) ETEZZLHH DB, TRITHRTENRT AT 47 « BRI OV THEERICE
Albshd, BEPKRFELOEBELRD D —F CEFERHIC L > TRFEDOHAEE MR EHTBIT D HAT
HIRIRE, B CORMPBBICHMND Z LiX, HODORFETOHRICHRABRLL 25252 L
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WCEBR- T3,

4 TAYV AR HEFEEL TOHE
F 122009 FEIZBTDT AV IORFORFHBELREE ELOD, FHFEEV S [HFI]

(Technology Strength)=° [ #2277 | (Current Impact) TEHA I LD Z & BE L [BEXVE I Kb T3,
FVEOBWVHRET A0, REIESFREL, HARELEELZBHETILIICVATAED N
RENTND, ABESICEIY 2 bR MBME) IR, REOIBICKBEIND, £OD
NXRET, FIREE L B> TV LT THD, R2ICIIHHWHMEORRLTA B A e LOEEEYE
DFEENRTL, £ 3ICHERZBIIRIT ZEFEERFHOMBNIOUK L ELOIZLDOETRT, TAV IO
REPEABFROEEN L —FEMICEZTHHAROBREILIIOE NV EBZ DN, BENDLOHEE
X 10%IZ b2, KREIX 100 KL 2B 524 YT A IMAZZITERY , 84 100 282 540%
BRENPLEEIND, ERFOIA YNLT £ IWADK T0%IZ EAL 10 RETEDLNLTWD, ZDT
—EPbbRNDEIT, TAVADRENEIMBERENOH/LND T A YT 1 AT KREME
ENRKEV, bebe, TAV UV LBEROKRETHEHHARRR E IHULOERS B0, FTAKEOD
AXNT A RAEE T2, BEOKEND ANIE, RERFARTH S, £, EuRIZBWVTYH,
FARVRAPID 5 — 6 FE, 378V L 5HEQHBIME TR EZET TVD I —ANLEN, TOFERL
Fho, BEXVE] #BET2HALRoTWD, Flxid, UCSD DEFEBOFEBRRL LT, v
Fa—ty VIRRERLCAZ VT 4 — FRBEIZRT, HHOBRTERTA B AKILELLOD, B#
LTEWEFETIERVY, £72, 25 LEEREFHRETHICHED, BML TV HHEERLBRINR
FHiE7e b2, BUE, UCSD I\ T A B, frifr 72 CEEEEBEIC b o TV 28588 5035 2000
Av 95 200—500 ABSEETH D,

# 12009 FIZBIT 37 A U ORZBIZBIT 2 SR EES

University Patents Granted | Technology Strength | Current Impact Science Linkage
MIT/Mass Inst. of Tech. 143 219 1.53 26.66
University of California 271 213 0.79 33.14
Stanford University 127 143 1.13 17.83
California Inst. Tech. 94 122 1.29 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
Cornell University 74 63 0.85 28.07
University of Michigan 67 61 0.90 33.72

3 The Patent Board™ 2009 University Leaders in Innovation
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University IP Disclosures Licenses & Options US Patent Issued Startups Formed
UCSD (2001) 265 60V 59 11
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 Ilinois 204 63 33 6
Univ. of Michigan 182 64 65 29
SUNY Research 174 39 52 5
Foundation
Univ. of Virginia 134 46 2 7
Patent Fdn

(1) UCSD allows transfer of tangible materials to commercial entities under Material Transfer Agreements as well as bailment licenses.

F3 HRFCBIT D EFEELMOMBIN T LB

University Total Sponsored Adjust Gross license License Fee Legal Fees
Research  (x1000) Income (x1000) (x1000) Reimbursement(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 3,597
Stanford 514,021 38,755 2,969 $1,572
CalTech 384,000 13,333 4,500 191
Univ. of Illinois 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 224724 7,467 453 449
Patent Fdn

AALEBT DL, REL LTOHFRBEOEVRRETOND, HBICBERETFREOCHIIT IRV
THREEPHED ABBNDO—DIZRDTHAH, MHAIEICIBNT, LTS id R, TMmfo
REITL, BEERREPLEN? ] BPETOND, TOEZL LTI EBNIYHo7E I B0,
FOEAL LT, FECHTEEFR—avBERBI LITH B, FEL, TAVIZBVTIE, *
OfME LT R T ABRMEER DI LB EERIXF LR TV AL HEENE 2 bNZEET,
FOBEFERTHIEMLEL LT, ZORREERDOLNDEDOTHD, Th, HHHETHY ., HFFTH
5, BEFICHTAE 2 HIX, BRITFEHETRMETS (giveandtake), LWV HDTH B,

4 UCSD R M E#HEE (Annual Financial Report 2004-2005)
5 Robert A. Myers, Les Noubelles (2006) p.74
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MBI 2EZAF T, b —2HEEBELRERN, 1) RENMM»2) SHmHhre s Z
EThHD, 1) ODFlEED L, BIRREONRL YA L AT RENRBREZE T L0020
MEPRPICKATLUE I DI, —RHRBIEERRIIZZE ERELSRVILLS, RENEFNLTD
LEEOFIREZ B T-OTHELH D, —FH. 2) OB, [T EESFIIRRSINDIHDOTH D, HiFL
NV DOEFRLBEOE(IZL Y, THREEHEABIRIZEL 2o TEBY | N"—FU=T7EECBRND
T2L, I0FEORTERL BNV AT AR R EBR - TS, BRFRBECHEL & (Firzm
STHEERDHZDH?) OMERS D, £, Y7 Fy=7BHEICLTH, ZEETTFLAL TS L
Wi, BRERT, BEa T IMERBRTO IR TH D, DD, KF (HERE)
IZBTDEWBED ) vy e LT, EOSBOTHRAZIMTICRBE L TOEPPEELR2->TL D
DTH B,

INHDE I, REEREEZZHT T BERD—DIZ, Technology Transfer Office 72 & D H i tnCH
MM ELZ EHT 2EMAHRBORFINRKEV, RETAAL SN AW FE D E B % Technology Transfer
Office 2 EDBEMFBIZL—ET DI LItk > T, BE=ZHEHWBE~OBWNBE - F At IF~LRBITT
W DTHD, 7 A Y H®D Technology Transfer Office {281 5 A ¥ v 71k, BELSBFIZEBIT 5 PhD B
ENEL, MMOBRRRTA BV TR EOBRBIZEBNT, HEENOH EINIEMERCE=FH
BALERINIBEHICEL T, ZWE - TSN L 7 BV I~ ERHETDIT TV B — AR
%\, ¥ 72, Technology Transfer Office {ZiX MBA BRfGENZ N L LB TH D, KREDT AR
BHNZITFNITE T L, Technology Transfer Office DA ¥ v 7 LB THZ LN TE B0, ERHEE
~NEBTTCOBHIRTH D,

5 &

T AU HITEEEE c ERBEORILTOBEED—>THS, £hit, BEHARYR (EREBRK
TEEE) OF T, L ORBSLBBAIICE S TESS bNELOTHD, £, £TOHERE LT,
AT MM EIC LT, REBA /U TEX DHBME LEHIHA R TEZ MMM ETIE, £
DHREOHG bR ->TL B2, BRENFINEEFLZBR LA L, BNBEICELS /ot ANED
BRTWL, BFEERRENEGT 2AFEE LT TR, MEFEOER - 25, INMELR
WOARL v T OB LN, FHROICEE) L TEINBE - EFXEE~L BT TVWH0THE, Xk -
BEHERABREAART, RBILTVWAET XY HOEF%2EAT 521X, MMEICEDLS AMOE
BOBEZXFERANLRETHUERHY, ©LATRLY., BAMBEOEEEROH Y FH 285 H DKL
I~DOFZDNS Lz,

B

BEIL, ER 17 FERBOEE c EFRERFE (WHEF - 78R) oBlE=d., 1V 7%
V=7 K% (UCSD) Technology Transfer and Intellectual Property Service (TechTIPS, #i Technology Transfer
Office) IZBWTHRE FHEZITo BB 2 b LIZE DL D TH S, £z, TechTIPS 12T, William
Decker HEZ#IZUDHLTHRAY v 7 DERRIZEZ K DBIERERHEHZ LT RV,
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System for Technology Transfer and Intellectual Property in US

Chinami Kaneshiro

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, university 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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Lt |, RTTREE Y, FIRERE S, BEEA Y, whEd’
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SEMER TR, g

BE

WEEEY TH D v RTFh N (EXFEWAL - Myrciaria cauliflora O.Berg.) 1%, i8R CIXER %@
LTINETELRETHY, ZOFHRMENOBEREEFITEOCUIHERRE~OF R AL HREIN
LHEEHIT, WBEROBEBGRICBWTITH 28 E & LTOEMTIAEIFEIN TS, RIFFETIEY
YARFDNROBL~DIGHO—BEBL LT, VYyRFINEZRALZE—LEZFIELE. &5z, fEL
PR FHNE—=NDT Na—)VRE, R 7=/ —/LggE, fiBEELREL, BaseetticEE
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
= /= APHEEIND LWIRBERNFE LN, —F, Yy RTFANE =L OHREREEITTRE— 1O
FI3EOTERLIESEZ R LT b DD, Py RF A /AT A LB L TEEME > 7o, —EHDORE RS,
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
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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,
FNENORY 7= ) —VEEIE, HRE—/VIT 22224287 mgL, ¥ ¥ RFH/NTH AL
543178 5mg/L, ¥ ¥ AT H /3 —/L (% 1,058.9+45.3 mg/L R L7z,
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0 RO

HiRE—/v DX RFHNRIH AR Dy RF B — L

B3 Y IAOR) 7= ) —NLVEGEROHE

4.4 Hi{LiEtEORIE

MIRE—b, ¥ RFANRTF A, BLOY v RF B AE— LV OFERLIEEDPPH 7 ¥ 71 /VAf
RE) 24 ITRE LT,

— Iz, R 7= /) —NEZLFOEHITTBIEERS WV E VDR TWS. L LA REIORRE
BT, R 72 ) —LEEBORLE VY ¥ RTFHANE— L OFERLIEMEA 564.7£180 uM Trolox
ThoTeDIZXL, R 7z ) —VE RV XYRTFINE—ILORES ThHhoTo Y ¥ RTF /AT F
A TCUF 1,837.04320 uM Trolox (FAS L IZIERRE) &, X RTF I AE—/L DR 3 EOHEELIE
MEET LI E0RENTZ. THRE—/VICEBWTIE, FIBEEEIIENC AR SR,
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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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BE

BEgEOMBE2ERICLE [NA+REEOER] 3. IM#ELLESE, BRE~LPRIN, Ehb—EU
LEOFEE AR EB S TERTH D, IMROEET 7y — - AT A F—13, BEAE L THRBRIIEELE
REBZTICZO/NSEZENTEY | HECHEOAL 25 2BEHRENICH VTS, —F, YVar -
NREM) o 27 X>THEINZER L BREOF X, BRIOMW-a AT —iftEB>TBY . ADH
AFVUFIALFLEN, INROBBAD L TR > TS, KR TIIIBLEME LB L, BizEHRD
B ABRE Y = L EHEOHINFT OENE, SEECHEME L VoRIENSRIET 5, =&
IR ZETAONE~—0y - T FBRERAEN, EEACRXAX5BE2R Y ETF» o0 %%
o, WhwhAfTr—« T ATREL, MOV FXF =32 B3, FEEBFRIZEIEFTF
MEXY AT 4TI, MBS TAIHEORE (=) LIXARLEELEI, TOED, 2 A
FA— LTV, REOFIIMNEOH MV R RERTEMBOHHLDIZR->TEY, /FIZHA~
MRS THnEE x5,

F—U—F: NAT+HEEROKRE, W, Jr—Vv A FA ¥ —, Parv - N"r)vr,
v—Rny 75K

1. IXCHIZ

1951 SRl HIR E N T 7 — 2« AF A & — (Vern Sneider) D/Ngx, [\NR +IEEDZE ] (The Teahouse
of the August Moon) 1%, 7 A Y A ENWHRIC LR, BEFEHOE 1995 ETADOMBEERIZ, REME
REWLEDL I LTDT AV VEANLHEOAL ODROREEMER TV S, WFEITKRENRE-
7-EE - REMABEROEMENSIEED, BHEL22 FEXHOBEER2HEHT I —T o KiEE, 775
B &), HOBMBORMEEYE, NI OBE LEERORML 2 EIZL D, MEERORE(LEH
HEIBRBI SN, ZETORBEIZHED0RT7 4 AE 4 KB T, MBABREOV X =% LBUK%® £
TLED ETBH, BIMNSLIEL WD, ZAOEZFE2TLEV FEh, BAEENSIZERS =L
LREFIIRVEWVNGMAHERREEZBE>TUILWEEEN, N THEIZIZ 2> RBORBBRNPIEE
B, RELBATENR—T 4 KENSLT 4 AL 4 KB ORMEE ST H-DIIELNERHEDOTT Y —
YREH, DWZIET 4 AL 4 LERBRAE L, AFEFIZoL LN LRBOFEICEEHEYTBMT S
LiZiesd, DM 7T 4 A 4 KEHIMBDOADHMAZEZE > THAY . BERIIZBMLEZY &Rz LT
TATHNE, LEWCIIEELLELDOELLETFH I LTS,

VEE DR ;A X —3EEE, WBERARRIE L 1945 FIRERMBICEE L, MRESPHICH- -
BERNOKIREEE L2, ZOBOERE D LICZO/NIGiEEN LD, EREHD AW Lk
FROAN2IZEBTT0ND, IVHIVNEYe—HEDRFTA F—iF, ¥ T— A T=27 - KA ik

(The Saturday Evening Post) & DiZ/Ngh %% Fa L. Teahouse \SHR SN BED 1952 FIZT AV A
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VER DR TFE (Friends of American Writers Literary Award) > #H L7~ (X F 4 #—221, Powers F6) ,
EZDE, BIEEY s « 28U v 2 (John Patrick) 2/ ZERAIE L. BED 1953 Enb T a—
Ry Ty 7oL, 1954 FIZE b=—ERt 2V vV 7y—EB2ZHEL, TOHERL
HRTH EEEN T,

1956 4% (213, BV ar - XY w7, * =z - <> (Daniel Mann) BEETAY 7y Rk
e LTAREN, THEIEE] (On the Waterfront, 1954) R [ v ¥ 7 7 —¥—1 (The Godfather, 1972)
R TCHARBAAD~—1Y « 75 K (Marlon Brando) 23, HEFHIZRS AL 7 CTREAZRZ D X
5EBERY ETEVT R Vbwaf T — T xR THEDOBERELE LD LWV T REH T,
T FEEPEATHEZFELELDOD, BIZBEQEIAXF YA Mo iBYR-TWS (75
v R243) , oM, TRAF] (Gilda, 1946) R [R5 =] (Blackboard Jungle, 1955) D7 L -
74— F (GlemnFord) 7 1 A& 4 REHEFH T, [FBEMI (1950 ) L MHIRA] (1953 ) CTE
BREIZH LIRS R FFRI—F R« Tay b NI ZEFEZHELE TV, £0H%, 1962 FIZILE
BIOBREEPHE L7=7 VERR (Hallmark Hall of Fame: The Teahouse of the August Moon) WHIfE Xk,
1967 EIZ KAV DT VESHENRBEEZ U A7 L, 1970 ElZE 72— FU A T 2— VIR
(Lovely Ladies, Kind Gentlemen) & L &7, °50 ELU R - =4 BIZB W T HEEBBEUADOE TH R
Bl kI T3,

AR TIX, /IR BEZ R L, /RSB NS I HIZBREIZER I, fiRkah TV 9 2T,
BN (VXL EE) CHBORKNRED L HIZHHBILL TWAE 12 RIEL., ZOERCERIC
BE2 5B 2R,

2. EALYF=0OHR

F9, BIREOYX=BEN, METIE. 2BUTOEVWBHELEWH Z LIZR->TEY, BAICEE
TAHBEORENKRD L S iz TV 3,

This moming he wore an oversized T shirt bearing the name Princeton (a 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)

BEUROBESCRBRLERD L, —BROMWBONITHERTIEIBIEDOLI IR LDEETND L
NEN, BIETHLT AV IORZIITS ELILKAROND IR, REEADASET V¥ Y BV F={ZiX
REFTEDLWVWI 2 LiZ, PFXLUBOEHHNRMEOAND X II/IMAE T L HlEh 5, £,
A= F A=Y L%, FEOEVEVLEEL, BATIEE o ESELOAR PR B BFRT, 1940
ERMDIZ 10 ROBEOBTHITLERTH D, TAUVVRBIZBDN., 74 X4 DL & TEIK %
=i, BOREVRZADBTNRY 2F, —BOANLIIDLEI HRY TWHI EBbI5b,

—F5, BHOYXF=ZRO L SR> T3,

He wears a pair of tattered shorts and a native shirt. His shoes, the gift of a G.I., are several sizes too large.
His socks are also too large and hang in wrinkles 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)

HOMTIEIT AV AENPLGDOLDENR, TNLUNMIMMOMBOALHEVEDLLLRWVBIEFDOL S THD,
LARBMIKERBTI/NETIRHTI VS, BlIEBETII#OX Yy VOER L LTHTNZONT
W3, BADBREPRERT V¥ VEETHLBELEFHEKBHALZWDT, TEBRLEITRAT 4 TIZR
2BX5C, O—BALEBEL I BBFIZEXZOLNTVWS, HOFW~Y—1Y «- T3 F (HBWViX
Ta— Ry OHBE) WEARIZAA 72 L THBRYRVIZLT U7 ADBEIZREELTHLHEER
Bz o720 OT, /INSOWHFBO NZRBIER 2 20, RETEIROKRDLVIZHTEF ¥ Iz L
LIZAFVEETHIEVERLENZ B,
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Ei, MOV X=X 22 RUTOFE VB (Sneider 17) &5 T L7208, Bl TIXERS 30 0D
60 DB & TVEABESREIN TS, FBOBL /AT TBITIEF ¥ AT 4 VTR LRT VDAY
LWL, BANLRTT U7 NIHBAR—HEIHRZD, HHVITEHB LIS ORI BRE
HdH B0 LV, F7- “his smile of childlike candor” & A12 % Z & T, &EFICHb b MR L&
BOXAT 47, FHELITVWRAL LTOEBIORARLWVWIA A—TVERELTNDLELXD, £
X, ROV F=DRY 7 ETEHNLE IR 2D, THFoDOHFHELTED MEEDRIZ, THF=DFA)
Dt Y 7., “Tootie-fruitie. * [...] Most generous gift of American sergeant” (Patrick 7-8) 23 T<L 245, Zh
BT7AVIADPLLE 2T ADZ LT, BEICATTOE ) a—F L L HIt{b) v 2 ik oTEE
Mz onf=bDTHD, T, BRIOFTYX=BBARRORIETHF 2—A U HAZOWT, TH
BABRBNDIZF2—A L TLOHIEEB2HEWEFLEDZ LT, REITHEEEEEL T 026<,
BMABCELREELLTO [FEH] OrF TV —DHRIZHTIADBEZ L LML B (105) &4
T35, BEIOBETRIOLIZ, YX=PEEICMI > TELHAEDHENC, AR X 2> TLEIIF
ET SADTFHEBIY BB D, TAER-> TWLEE (0:02:12-0:02:22) BZHbH, TFEL] &
WO ESBEEHICERLL STV S, ?

IDXIZ, Tr—V « AT F—DHERIZESHTEINT/NROFOHBAGBE, Pa - R b
U ZIZE>sTHRIN, F=x - v X > THEHHBINZBREOHOMBABN Z T EE D DI,
BEOFHEEL RN D, 2FEY, A0 — - Txf ADV—RY - T3V KRR EARIZ) EL
PHR=FBELELELTH, TOHENFEOZ, oL BoAPDORBIZR>TND, YKDRAY
Y RERRCBREIRTIE, EFEEORET VT ARLT O TRIZEHLI®DLZ LIIFHETho 2, Hil2IL,
Tua— Ry NX—Ta VOB, a/X—h » LA X (Robert Lewis) iX¥4#], VF=&RIZIIEOTY
TAEZERALEWEEZ, WAWNWARLKRDHER, Sho Onodera GEFRFLARHA) LWI BARAT ¥ —
FURMIHEWF=IZLE S ELER, RAE EWH Z LIZKfHE, Onodera BV F=%HEULHZ
LIXEFE Ligd o7 (Sheward 125), © A i, F=DHRIZHONT, WD LI IZF/E > TV 3B,

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 charm and the
ability to make the audience laugh. (qtd in Sheward 125)

NARZLDE, YT OT ANIRKBREHELAIBESPDITEA LR, #LEFOIWVWOIRBRLEZ LB
otz (125) | Y F=DRERTHILIEITET, BB/TEY b+ v=A (David Wayne) #34( =
H— - JxAA ATRFTDHILIIRD,

BREDFEIITEN ST CTAEZRBALL I LVIERERL, "FEy F - y=g o, ObIZ [F
4 7 7 =—THEIR % || (Breakfast at Tiffany’s, 1961) THARAZHE L % I v ¥ — +/L—=— (Mickey Rooney)
DEIZENRS TWEXIEN, YB3 T Ny I TFADAZ—L LTOHMEFENNTWET S R
NDERYVHTE =20, 752 Rtk o7 (Hopper A2, A6) , 2 w=Ad, BRERTYF=%HKL
BT ENTETIHEICESN 7M., “I figure I deserved that one but Brando, of course, is hot at the box
office now. That’s how the old ball bounces” (“David” H8) L& OHII>VWTWE XS THDH, 2FEh, Tu—
ROz CHERVEHMEZ S, HBIOKE v NZERBREREZ LY=L T332, NV Uy RBE L 2N
X, ZOEBIIERAIN, A¥—L L THEYE Y IERTENTEIHERBELINZ NS
2o BR&HEZ, NI Uy FBRENZBITE IAX Y AT 4 7 Z MO8 L7 #t3¥F Damien Bona I,
=Ry T3 ROYF=REDEI, BAPREAL LTEZRINDS S — A% “ecthnic
impersonators” & L, “they show a disregard for verisimilitude in favor of star power” (qtd in Wojcik 224) & #t
LTV, B

Fh, 753V FOBE. AF—AA—TUbHEE > T B, TNETHIWVEIFO®HERLE K
EE] . BRLEELWHILDEBEE] (4 Streetcar Named Desire, 1951) . [y K7 7—¥—1 i Y OEJR
REWT, [~w—nr TS50 8 WS RAF—BEEY LiFle~—ny - 750 N, Y, LT
SHOBEDN, HERLOMEAL LTRSZ 224D L HEMBREZ BTV, &
EREFNEEGS 2V IvF—  —o— O 00— T2 A ATHEUELZEE LY HIET T H,
FEBEMENRNEEZ D, P VTHICE L, EXATFELNT TEMETINY ¥y FEREICIE FAE X
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F—BHBELWIZ LT, BERSLBEIEHNELX LY, MEOEESLRA YRy AT 4 VIR
HREBREREL-SoTEY, BEMNRIARAZZ2ONTNELTENEVHI Z ENRERENS,

X =DARETTIERL, EFETH /& B, %ﬁrmﬁwmmr<é NGB, 74 XY
A KBDOAT 4 RIZWWERASTET, YFoRZBWHT EIOIRES>BERH 5,

A goat 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 a place of business, not a goatery. You get them
out of here.”

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

T FT, HELHEE P OBRELTWAZ L RS, iz, %OBEE T, “He [Fisby] heard
the words come forth in Japanese, which Sakini always used for meetings” (Sneider 44) L WS RN H B Z &
NH, REFHISU T, HBFEL BERFLENFIT TN I Lbb2d

INRTIIMRD AR E -2 L2 WRBTED D WVIZAARFTELERZXRWA, BHCHATIEZ 1
WD T, HBAROEY SVEBEMZ LN TS, Bl TIEBIEIZ, “The Luchuan dialect used
throughout the play is merely a phonetic approximation” (Patrick 36) & & 523, “Fija” (36) &\ 9 EAZELI4:
T R THEECIE 2K BAREIC R o TWA, 1 “hayo iko” (40 £ XU v 7 EE) Y, HEDAMN
BLEHESLZEBRNTHEAIEVFBELRL TS, IoT. 77V FOIF=RETEEL LD
AAMBETIIRST AV A ORFETH D, HEEXA T4 TOBAETHVRITITEREZH
THZLRARAETHY, ZORBEDHEFIHE LERFE T IKIXE S LTORARH D Z L 23%y
HBoTHThH, ZOL > REEOHEN (WD) BoACEX2EMBREL VI bOIKRDIESH, *

WIZ, VHEDEFELN, /MR THIR, BIFC O Wb A= AR - B - BED S OEEF O S Mk
FTWie Y | REIRIERARARE > T T2 MIREEIXENOREFEZFEL WD L5 1EDb
N2, B ZIE VHF=BT7 4 AL IH O HOREEZHRA L TV AEE T, “Yep, boss. Miss Higa
Jiga say the Women’s League wait in line this morning for rations. They take their turn, then geisha girls come
along, and do you know what the ration clerks do” (Sneider 37, £ # U v 7 13%EE) O X H 2, BFIT T
BHERIZ R > TW3D, L UEETCIREIZ 22 5 & | “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 (Z&h
., I Be BIFIBRITEDTND L IANE L H D, EIBRETIIH Y RFEFZCRA L TWD, 7
F v RiZ, BEAAPETEFELHE, D) VXL, R L, FREDEFILEFLTVDZ LIZ
SANER, HDEVBECHELTLEI T AU ADBERBEETE R REZOT, BRRIDOY
YRR e A7 Y vV a BB LIZE WS (Thomas 118-19) , EEE, BB URT A U W HILED
NEBROBFENL EOBED Do 72 ENTIER VA, BIRCIRE Tk, MBABREE LT A
IAD, DX EERBRED 0):];075‘1/7@%?%% L% L l/‘ I, TAVAANATGO2RAT 4 — & LTHR
ENFZENITEDR, THFR=DEENLDL IDLNZ 5B,

/NRTILEL Y OBRERBEDV I < WEWHZELHAN, A EOEFEXHBR LT, EEREOEEHY
EOTEHETPIIRESEETLIEAD, £z, REZADBRY, X =3L2<BRLA2»P27EY, E
BOoERETDZZLENLIELIED S, ENRERIOERTLHVEDH, BRED Y X =38 &HEOE
BORFADEDIZT AV ABRZBLNEZEBRE LTOREZREZ LTS EIIEVEY, EAAT X
ZOEERT AV IANBEENIZETIT I T DEREND Z LIFREATIEH 0, thEFEZH<
9 2T, N L EBICREIDORBLFEDEND, MHDWIIBINCE-BoHIRE2 525 L
WHZ R, BEL - BRI TEZ LOREENASTEOMBENREERVIZL TN,

R, ERICELDRL TV D4, ARTZR S S/ L BB - BRETIEV D % 5, Tobiki, Sakini,
Higa Jiga R EEER L ZARFEILT, RTAFX—PRMEL7Z b D LE X L5 A, Hokkaido X° Oshiro
23R T X Hokaida, Oshira IZZ %X 51TV 5, ¥ 72/ Tl Goya, Nakagusuku,Koza, Haebaru, Kunigami,
Yamashiro, Asato 72 FEEDOHALRL FRE HTL b, & HIZ, “That was a military area, closed to the
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native population, unless they had an American along” (Sneider 72) &9 X 9 Z2FEk<e, WD X H iz, V&%
ERMERICERTOHE S H D,

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)

ZDXHIE, RIYVEHETHLEICBEE LEATFTA F—EnbHITFELEBEbd X 5 REF R/
FIIEH B, MRPICHIHMERLB 2L EL SRS AT A T, 7AW ANDRENE
WRTVNE I IZRoTV AL LWL, EnLoREY 7k, BRTHILEXISLTLLLETR
Dofehd LRV, ZOX ) REECHIRS ., BRI EROHEHAC OB - TVWE LT
Z B,

3. BELAEYEOE(

WICEFTD, LT ADOEERRIET H, BN “first class geisha gir]”” D7 7 —A Kk« 757U
— (—DIE) BRI D,

First Flower, her dark eyes 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.” (Sneider 28)

MNT, a—F R -7 ayith (EO) BEMIND, FF=1L7 4 XE ¢ KBEHZ, “She only second-class
geisha, boss, [...] But she study real hard to pass her first-class exams” (28) & BE+TH9 3,

EEMRIZN=DE [FE] CRFRBETEBLEARS BE (V=) | T, AFA4F—iditi#
BOV2 Y Kol EREFEETMCLIZEN), PRFLF =R [VaV] 0ILHEMLRLT
“gei-sha” & L7zDd, TAY BOFTE I LMY T §TE5DITH AT “geisha” & LIzDhidbh
BBV, IR TEZELRENDZ ZANEFY 2V THD, 77—A b - T3V —DHENS, kD%
BIISHEOEE DL D IBbhb, £/, 77—A - T7530—tu—FR-TuytsRlT7 4 X
AT VB b EN, BHokeT7 4 A48, HEIBEFVORIFEFE LTHEEI VLI LRETS
31 C. “She [First Flower] broke forth excitedly in the Luchuan dialect” (Snerider 31) & WO #iENRH D Z L
2o, EREBLIIHBEEZFEL TIN5,

T, VX =MT 4 AL KBS, L BRIERETHESITTVEIEELEFHAL, ZHLRTE
BUABNELE LB TWE T 4 A 4 OBRMEEMLBRIC, REXNI LY 5, BBEOTHKICOVTHH
A3 3, X3 FRE—, ZRFBEOHBICIDEVLEZRVIITSRFIIRBEZININ, ZEEZED
B&IIRWEWS XO5RTLET 4 A LIZE D (Sneider 62-64) , ¥ F =2l o TT7—A RT3
T—IXZEOLEDAT, TRETBEHICI-ZI LERL, B—F R« Tay b —RAEZLEDH
DBRET, BLIEbIIBROBEANDEDIIEFH VROV T AL I RFETHII LET A AE LI
HiFD (64) . WANAFELKBALEE, NEFHICEBEZBTEWE 7o AL LI TR L, 77—
AR 73U —=HHIRND T, bo b AR—ZADHBEZORDIZFHINVNNELE-TWARLIEL, RE
ERTATEER/DZ LI/ D (66-68) , 7 L THERENERT 5 & . “Soon the strains of the dahisen reached
Fisby, and the high-pitched, quivering voice of First Flower floated out on the night” (88) ¢ %A L 512, = U
D77 —A L 7FU—NBLRID X 5 IZ dahisen (MEFHR « =8) #HERPOLRERK - TV DRFHH
235, “the high-pitched, quivering voice” I3& DI > HERBELEDHKEEELRE L TWDHLE LD, B
ZlbHidE ke, MEWEPLR S TV ABRERCBEZMNOLELHIELXD LWIHIRFILELTZ
LiZizsd,

—F ., BH - HATEIEZFRIe—F R - Ty AO—AETIZe>TEY, “apetite and lovely geisha
girl in traditional costume” (Patrick, 1952, 64) & 72 HAIN TS, BREID T —F R « 71 v hidfadE
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TEEZEL, BiI7 v 7IZLTWVAR, HBOY =) DERLILES, 74 A4 LOBRBRRRL 2o
T BE, HOAT 4 AT, ZHTRESBEEEILND [ HELB] LR, 74 XE ¢ 2T
(1:18:39-1:19:33)

£, REORERNWT, e— X RXHAREHLEET D, ETIHX=0OGRTHRIAE, kLT
XA N VBHREF LS, MY A FOOHEREBOLLE 2 2o T-kHE-BBAY, hihdRA
DFNRIET D, BEkOEKS NI —] LB TKEELRED, V7 Lb—X0Kb 5 L RIZF
ELELRHTETHLETES, BRBICRAAOT L L) — AOREEITNERY R—X% &> TKD
B, ZOM, BAFIIRADIET) TEENR 7 V—LRNIZAD X ) —EFWEETT, 1T&A BT
20 (1:31:33-1:32:17) . BBIZEBEoF AT CIFu— Y RAOEDIZBREYHITE, BFO LS i
BlaRrLUBETS, LT, OSETEELE2RELu—F 20H N, BRAOZHRBROTENIEED
(1:3225) , WAGHRR—FRADIFEIIZF>THIT &, TRV ay MREIoEbY | BE EF-o—
FADIa—RT v AAThB (1.3234) , 2—F 2028 X0 E{iER2 L, ZELEMHV LD B X
DB VWhYABRBLH > EKEOHTILIZR>TW5, (BHOEDIELEIZHELTV5S,)
O—HZITHENRY RICT A RAE L EBDOWNWAR L ZAIZESTVWW Yay MEbb, TRIOEER
WEHHELZ L. FROMOBATIZEY, BVIEDD, ORI AZRXTo L ELEEB> TH TS,
TDHGL, BROEDOEBXLE Y ORICELHREICH, ZEIFEEDHEDLY, Yay FHEBW
IF4T A u—R7 v IZEDLY, LIELLTHRLEEIATNEINT, v yay Mikbd,
B0 DE LIBEVVIB TRE#EL LT, 74 X D5 #m< (1:3521)

COZHEEOBEYOV—VEIRTALDLND L O, MBORKIITFRIZE » THKb, —HFHEIC
oTHbN, MEIDEETALND L ST, MBRFHIELINTWVS, o TWAEEEL —IZ b
7o, BATHIREALENT, FOROT—FZADOEY IZHARSE ERGFASVIZRDA TS, —
5. BARBEOBERFZRICEI TR DTN —F 2A0EY OREX, =N LEL., ZLb—r
ESAEAMMESTOATHRENE, MO FOUWMEOAEFLLVESZbDIZR>TNSE, bHAA, Bt
REBLIIESEESTRY, 2OV —7 =V AIHMBHARAERB AR R LOIZBVEINTNL
SEEERELTWA LWL B,

ReFFRX XY AT 4 TEINTHVADOT, L L RWVWOIMEFR Wb LRy, 22T
LREOFEENMEE 2D, 2V, BEROEZFOHTYELE L, ARORKER., BAEREZES
BEIOTZ—F R « 72y AI/PRICEBET A7 7—RA N 750 —u—F R« 7y aild@dmy
BEZAIKIFEAERNVEESTVWNREEZLNTEY, MEOT —F X « 70 v Y AOHEN L
LH S 28R b OR—812, HHRIZOWTORAZREL R, a—F R - Ta vy ahl—&
EIMBREDN, EAREEZERODDILRV,

e, DT, Z77—A L - T753 00— LigHix O, 2OBYELRBRET S, ZARXT77—R b -
T30 =R AHEST-D, BRFE LK LT —BEFRBICVWT Iy —A KT 5D
—LELTEND WD T, MENGERNE LD LELNEREZ T, EFLETOITRBEN 1
BDOT, 5%, BMETHRODARDHIEETHIER LFEE THIZE. ZEOBE&EFHDLRITNIZWVT
BNEWHI KSR LEESEIA EVEBWIEZAR>TLES (Snerider115) , L2L, TAU I E
N EFETHDLANC. A2 IBAZANDEDIZAVTRELZH TToOER, TO RZ/FOH,
A 2FT7—RA b« 7T U —{Z, “if ever you need me, send the half-opened bud of a chrysanthemum and I
will come” (116) LBV WS  RETHEIRFBIIREFH VN THL LI EDICEA a2 UFE LI &7
7—A K T7FU—ZEZTVAN, FPEXHTEHEEZFICANDZLIITERVDT, AvkE—U%
EEOHVELEWVW), 74 AL XX DFEEME  RIEXTERVR, DIFAEZHRIBHETH LSV,
“ANOBERERICEBMICH T HIERERES (117) . BEIZET7 4 A4 KREOMAL LTORE
BbHoT, ZARDTELIEB/TEZLIChD, 77—RA T3 0—HhWNFIu—FR - Juay
AL T 4 A 4 KENBPIC R ERIIEZICLRY L0,

LL, ZOEDOEDODIFEAOTE Y — RHAHWMT HER] 1, BREIZBWTIR 7 A s KB En
—HR -7y ADETRLEINDZ LIZhD, ZREORERVTE Y K2 %, o—F ANGHIZHE
LW, WHOBOEE 7 4 XL 4IZH L, “Happy birthday” &5 5, 74 XE (4 IIKBEC. BE
LIZBADIEI ICHho-HHEOEDOIEr—F RITET, 74 A2 ixbho TWWARVWE SR, %=
WEkpE, 74 A e —F RZLEBEWEZ EIZhD (1:13:24-1:13:39) , 52, BRETIE, &
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AAPT 4 A4 KEDOEZAIZWENE LHENT TN B —F R ZFEDOHEDOIEHAZE LTI L LI
LZARBENRLN, [TAUIZIABDWVONN, EIR-TUFECLBRODN] EFI— (0:55:15
- 0:56:06) BHYH, TOZANOBRIIREBIZZ 2H 25, 2%V, ABPiIcBVWTERbENRE, BV
BOBHZOBOu Y F v 7 RAEREIL, BRETIID LBELEZ, TAVIBALEEOB TOROE
XD L3 bt TS,

(. MRTIRYVPFX=RIAOEFIZ T LA EH-oTHREE TEREZED, BXkbD E—RIL7
A AL REOL LB LD, BITPHRETIY, 74 AL KEE2—F X - Fuy S AOLYES L
ZHLORBWVWIENLEBEL, ZAXY TR —rRNEKHTL 3, 74 X 4 KEIZEFIICE T
BEpbu—F R - Fuodiaid, (hos, brwnwek, Thon~rdaia) (040:18) LE- T, FEE
NS —EREHEI L LT TL B, 0—FARYF=% THI00d] LE-TEVWHL, =
DF b, “She first class geisha girl. She know her business” (0:41:40) 72X L F> THTWE ZAZ YT & E
b33, TLTEATTHEZRI POIICEHRLYOAR—TIZEE L SEL I LEBRL.
EELYVREMRABEL D L5 (0:41:47-0:44:35) , ZOFEMBROBRICIZ Lz FF 35 [ JBE T
HL—BEVWERAZL—VT, FIIVRETAOT ¥y FRETHA A= ELN TV, Alexandra
Chung Suh X, FDA A=Y (@ —FABT 4 A LD b EDIEHITWVD) T Tl RELEKEIE
LT, B—F ANRBERMTT 4 A 4 PEHERMRTEEL LTI TV LRI 2 (193) . b,
n—ZAR (B OBNDE2FHoHERNWEETHY ., POTHSETFTHBICETS [EHL 2w,
PO Ay JEMBERY OREES] 2L OFELLTVWS (39) . 2V, REOD
—H A TR vY AIPROZADEEDL HILT 4 A ¢ KEHIRH L THEX O THAe< | BB E<
IIORBLFILARWVL, HEEES LWETOEE L LTI TN,

BEROFE 2T AIRETIE, 74 A L0 —F AOEWERRELENCRZAN, TAUIA
L BARANOTBEHEN 1950 £RIZ (HAWVWIRESHRIZBWVTH) Ny B—Zr FTRLAZ LIEHT L
LL P hiEieBIc RENB AN, 74 A N FEXIREREL O LTAERET, u—F XHHELNA,
(T4 —Sh, HIELERBLTHLX IV | T4 —SAL—RIZTAYITERVD] L, O
FROBAREZELE LTRB LB R —X%2 358, 74 A 30, RO —4FRET7 4 XN
I s Z kit (1:47:35-1:49:53) . L22L, Wi L, BH#BREciin—4# 2 L7 0 X
A DTYEREEL, PMRICERONE, BEVWHROBLOEREYFOERLFELJOBTERL TV S,
2%F0 ., BHARLTOLHBEL2EELUINE T LW /NRFO Ty b3, SHEHELHELSEZEOLDE
WKEZLNTWA,

4. Bbyiz

T LT/MNREBEOBVEARTL B L, ASOHH, BRECHREINATV 52T, HB0E
D, S, FEENRFEELAN, n—FRLT 4 A4 OBEKRICE-S T, SV ED [FeRAl ©
I EECBMLEEEOTHEOER L VI TV FIFIZEZLENT VWA ER25, /LTI, fhEF
BRTERL-MBOETNR 747 var&BELa— FETHIICHI N, SEE L8 E5HEE O MR8
% ¥ B HEIANTEY, RARHAICE L, HECHELICHT 2 E R LIIERE W2 5, —F,
A, NRY v X oTEALEZRZ LD L THERAGICRKBREESMZ 540, /ML N2 D
BHOTHIROERIZR-> TS, BRIBIEIS FARFEROER T, LY RBELREANBVE,
ANBEATF LA ZA P ENTEY, Y= ) XAMEZERRITICH DD, 1950 FR L5 R
REZZNITHEHIZELL AV LB REZ L TiRRVWL, 200 TEERWV] Rh-oThEHAX
PEREREISE, HDAVIEDOLILE THEZD] JLE2EROERLELTWADESS, TOFBEEIC
3K, TOZ LITBRED D WIIEBIPEENICRNT L Z LIZFES L Lk,
BRICHA, BLEO RO M ABIGEROICHEERNL L, ERRICHSNTHDIZR>TWS, Tua—
F7ef, FLTHICANY Ty FORTRORRIEZB T, FIEERIEOEDO=X VS FI X LR
LY RFTENETL, BOREO/NS2HBO L2 TEIZHL LWVWS LI R LREETHE -
T3 LiE5S,

BE [AH+EROEE] TBEOMESL EBIC L., MEOES 2 SIcon Tz k35285, /b
BT~ L BB AR CIIRENBIEENTEY, BABHELBEHOLELVWI LS, HIBE—K
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Hie HEE L EEEOWFEICR>TVHLWN2 D, EXARFEENRIPZREEZEIZBWVTIE, v—
By TS5V RRRTFaDLIBRAZ—BMLETH> T, DMROFIZALNE, WbWAUT VT4
BHBEORWVWLDOTHo7e, HE. BEMELZERICLET AV I EORTLEFE LM - ARG, #
BOER ThHIUREITELS, BEEL 1817 | BEEOAL 2D [F] | BEWIHARNYE
—RZRBLWVWHIEBHEOERIL., xRV v RFEEHBR TERD AL WD Z L TRV,

L

ARFFEIIRAFE (22520289) DOBIRREZT b DO TH B, 2. UNT A U IXFELE 55 ERET
DRFBERICKIERNEEEZNZ -, FBRECELEERIBRRTCIIERS 2R L W i=E W0
HEEFEFEOLETBER TR, BALUEIRIZEHOBRZELEL,

&

1 AFEDOLIR=VHIZ, “ToMH”EEENTWAR, HETHDIIRHA,

Friends of American Writers i% 1928 £ 57 A U I HEMICELEVERICXZE R E L TEY |
AFA X =13 DEET FVETFICRIELZHPE LT (Powers F6) , BREDCESIIMT Fv, M
IZ Poets & Writers D 7x— AL~X— (http://www.pw.org/content/literary _award) 28,

3 FEAARTRAMNERIZL A/MEOFERA/HEREN TS,

4 BREOHEAIZIE, Z0BEIMIONEZVEILNEZY LTHBEFRRS 2 25k & KEBE R, B
TIERERR B N2 5 B B T 5,

5 N Uy FRRENCBIT A 21— T ADRBIZ OV TIEIR ESH], 7z 20 #HCaTIzER L
feaF h=A b NVATERBIZDOWTOREROVFROFFLESL, 72V VBREOHDHAEDA A
—TEROTHEEOMIEREL, A TR — s T2 AT AU A BRABOBERITHEL O,

6 FEMHIX The Internet Movie Database (http://www.imdb.com/title/tt0061872/) . Internet Broadway Database

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

7 “Pull your socks up.” & /3—F 4 KIEDPLROLNETR, @AV DTELTSETR->TL 3709

S DHBNTNB L, R—F ¢ KEH D “Is that as fast as you can walk?” SN B EV R8H 5
(0:08:20 - 0:08:45) |

8 MEOHATIY “Tutti-fruti” 3) &7R2> T3, BRED X =137 AEBARN LEEET, BAIC
AT H bEBLRPLBRICRES (0:02:22-0:02:32) ,

9 ZOV—ITUADESM, DEY, A—T=r T vPy bbby BETRRE, 525 b
Ex i E /Ny 712 “OKINAWA 1946 L9 X% 7L a URBNEHR, BOICRET 2 AWITE
ZTLTWATFELELT, 20H0O— AR, ZOBRETH—DOHBAXY A b, READTTH
%5 (0:02:06) , YFFFLBRBHLIFEL LTHENLT AU VIHED LIERE L TORRMIE, &4E
DT T AFYARAPE LTHRACEESTANDTEH D (“Two” B8)

10 L72>L Onodera i¥7 K34 H—& L THIWEIZ 00D | BIRO BARADBTETEY 52T XTHASE
(ZEIER L7z (Sheward 125) , &7c, 1962 FEIZHlfE S NIz T L E'AR T Hokaida & E Ui, £ DX
2>, Robert Montgomery Presents £ \N5 7 L ¥ U — XD —->, The Enemy (1957), BRE Karate, the
Hand of Death (1961) TE A% %, 7 L ¥ U —X Dark Shadows ? Episode #1.903 (1969) =X The
Taking of Pelham One Two Three (1974) & WO BRENCHHE L8, TN LEHEO X 5 TH 3,
The Internet Movie Database (http://www.imdb.com/name/nm0648792/) &g,

11 HEZZFOEHZBEOLEENOOH L, TOBRETT TV RiddH £TT AV IOHFITHT
TEHEAZHRUTEBY, BARARYX=2HEULERE, TA UV IOBEIILEHIZT Fa—F T
ROWEBRRD (82) , £, HHIZZORKDEHZ., [TITALWITFERTAVIANBEFD
FTHRSINWEREINT, BREINLIFETHY, TAVIARZL>T, REABHEBHLD VT
V7 4 BBEBELEINBPTENETHAD] L LTWD (124) , NV Uy FIZBT BBEZROBER
DIFFEICIBVT, Wojcik 13, BECKEBIIFENE. AE. Fin. R L THEREZ2ZB/HRD
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15

16

17

18

19

20

21

22
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LENBEN, FIINRLY bRESCAALA IBRODFETHY, VT VXL OBENEDL-TERL
a5 (244)
772 RO TNA+HEEDER] HEIZHTIERIIMEEDOLDIZ -2 L5 T, BRI LARWF
¥ _X—rbixo 7 (Hopper, “Kramer”24) , 7, 75 Nk, T\A+HEORE] L RIETH
3571 (Sayonara, 1957) IZHET A0, [Fx¥ ¥ VA RADEAD (L ’amant de lady Chatterley
<NT - TV VER, 19554F) X [#Y L&) (The Pride and the Passion 25> Y —+ 7 L A
<~ —BEE, 19574F) &L W O»DHEBEZ ) RREIHELZ L R2ITiZk blehrofclnd (H
5 75) ., urOkDEE LEES, &ED L350, ERMCHEALERIZIOVWTOEBREZEESR
DFETTXTHERFETITo7= (B85 ,
ZFOMDA T TY —& LT, “generation gap,” “performers whose personas and modern sensibilities were
completely out of place when they traveled to the past,” “out of their league” (Wojcik 224) 23217 & 11TV
B, WINHEEMENEE 2o T3,
A xr— - 7= AEEOMEIL 1980 FRBEEDD 1990 FRICEZFEEL TV, v 7T 0%
THLTWBIa—Th, IR Y AF] (MissSaigon) DT 2— KR 7 xAf TDHF ¥ AT 4
YTRBWT, BOOBREZBADELAZ LICH LRKREDEZ 72 (FH244) , 0%, 20D
REEXONTIZ, FEANEORENR T A=y 7 RERICEENIIEZEINIRE LW ZLIIED
#E - (Wojeik 225)
/NI A 21X Luchuan, Luchuan dialect 72 K DFEAINEDLN DR, X CIIERBILERGE 2R
EMBOSESL B L3R
“Fija” (X&) LEBEMICER TR, “Hja” DI BNE 0iEv, Tk, BREOEAIZX, JIITO
PEED > — 2 T ¥ =2 Luchuan (BiEkEE) T. “Ho ho! Lovely day to do laundry” (1) & & 5 & D8
RBEHD, LNL, ZD—idhy hENTWB, 77 ROV F=NH@ESFES Z &134k<,
Bl [EIER “Fija” DA OMREERIIEDbNL TR,
752 Rk, BREOREBEZ ZHEAEN, BEARBEOERIIDNLRWVOTHER LR TNIERS
727 (Thomas 118) , T/, VF=DREVIZH->T, 2 y AMIT— T E2E->THARE
EHEL, BAARTYVOEBLHIE L WS (R L 82, Teahouse DVD Special feature) |
Bz, BERIIHBEDO AR FERDORDOYICEBRZBETHEVIRENHREICHTHEEL LD
Nz d Z & T, ABYRHE TIIARFE CLBMITEN 72 CRkE3M) , LEIZX S & kB
BETIXERYE (EBEZE) | EBRBIMIZ1957E3 27 B0 4 A9 BETO 2 M (182) .
BICE L TIX, 1954 EICBRBREL WO L B THBE L HEBEE CTAETELE M, HETEL -7
PR R FEHR) [FEREE] L7 AV ILRBCEREZHL., BRBETOARIIER L 2doTk
LS (T8l 136) ., TNICK LEEBEIZZ ORI THB2EELEZLOTIIRL., L LAKESE
7 AV I OITBRBENEIZEODNLTNEIDTHD, RERBPEANZEINILEL S RIEHTH
HIZbh bbb, HRTKEADBELZELATHAOIR, KEREFHOBEOEHSZTRTH
DT, TMEARZOBIZELNA—ET 2L ARV R LAEDMEMERL] Lax MLk
(E3% 340-41)
BRFFIIAROALNERE LTHRBICERLE, TOR, =S IZEATHT, FF=p/h&
WRHIZEEFE R B A2V ) Oshia ICART A U W ADRBEEEINTEY, ERIGEVWEHATRAHT
AV
LRI AERDORBOET NV THIRENRH Y | BATAL 2 UBEE L TRLTWE ([
Ml 137) . EREFFICELTIBE Mtofel 38, £ bRETF ERT7A F—DBRORER
DY 2 YIZDOWTIEITITFELY,
Bkl TiX prostitute & WO FENIZ->E VW HTL 58, /MRLCBRE TIXZDOEEIIFELNTIZOH N
ENTWD, UENT Ty RTIE7 s gy« a— R X3 ERBHENH- -2, B
HPFIROBEMZ ZZ0OEZEIRLEZOTIILEEZOND,
R, WEMHE T EEINEERICIE., AROREES2 KENEFHT I — 2 AN | RKREF
HolmkoTha (TTAALL 25 ., HBAETYH, EFOR—F RIMEEL2H 0 HHERERF 2
B~ 7 (“Okinawan” 101, 5-3R¥ 19) .
HHEIZEFEZEOH T, 1949 £ 5 1995 F£E TSNz, BEZH#WZ 22 ADNY 7y FBEZ
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WY EF, EAADAELER], HE5HF, BERECRET I DIWIIE4BEBERICH 55,
BOFRLEVWHIEHBEZRIT, TNENRICLTHIEL TS (128) , £OHFTEAERY v v
DOEBRRBET DD 1957 EABED [HarF] & [T RF— - X—XKR—/] (Mr. Baseball, 1992
F) FiIThd, bRAHAC (I F I CEITHOBATER D » FVBBE L, —FibHP$3,
Eo, BETIES 5 —FDh vy I bfEining, ERO~v—ur - 77 v FBHTEERIIZED
BREE T D Z L R RHFICEEZBEZITELVOINE EZORH S (FF 2 F251)

24 L2 L/ Tlid. “Now, for the first time, he realized that he, too, was an invader placed over them. And he
frowned.” (168), “It was the people who lost their land and the people who were just shoved into the village,
because of the invasion, that bothered him.” (225) 2 W95 k512, 74 A4 N EEE L LTOEME
RIBES H D, Bl - WRIZED X 5 RBEITR,

25 BEAINIDHEEBIZEBLEZREB T, N vy 7HROBEARICEIT 2 WBAN TEE2REAN

(“Noble savage”) & L THEINTWD L L, RMERIZ, DREBUFZREF T 5 HE— B2 EERN
BREBEKBIZERDEGDDIC, RPT 4T« AT VEFAL 7L LTOMBANCERE LT- TRHE
ADEEE] Z2FIALTWAITBE v 9835 (105)

51 F 3cik

ERETF (o - e (BT 1 (FFEEE. 1989 %) .

FRET [NVATEF AT -T2 ADOT AV IERNMR] GHRAZEHES, 2008 ) ,

FwidatEOZER]  (BiEkFTHL, 2003 ) ,

JIER TREAE~D B EBRICETDERE L [NA+REEORE] | TFKRFE] 68 (UBRFEEILFES.
2008 ) 99-129,

KERX  [UHEROBE—FOMH TR L LTOER] (GHREF A LR, 1998 4F)

Frmmk [ TN\NA+EERORER] ta—KEM@ERIEL 747 - RY T4 7 A [HEBER] U5H
RE., KEWMR (YEshth, 2008 ) 22-53,

AFALF—, Tr—r [NAFTEEOFKE] WHTEHIR (BJIEFE. 1956 F)

BHEL [PREeV=0F——T AV ABREOHLES] (B)IEE. 2010 4) ,

EALED) DREBF#HHIT R MO [BFEROEHR] —Var - A )y 7icdkd [NA+RERDOKE
BJ OFIR] Southern Review 23 (MH@AELHE. 2008) 99-112,

TTAR+EROKE] ORRL  GREI1.51955 £ 9 A5) 2025,

TR, w—ary/uan—=f - JoBS [BARL LN ER—~—rr - 75 FEE] FHEER -
FHESLERR (AJIEE, 1995 4F)

HERE— [EEOITy 77y —YP—) BEERWI[v—or TI7V F—BRERFDA—1N—RF
—J] (CFREIE. 1976 4F) 62-88,

HEET [TAVIBREZEN TEER] A A—-VOER] (KERKXFHKRS. 2004 ££)

BRSNS  TEEEOR—T7 AV ANI<MHE>Z L5 Rldn] (REHRAL. 1982 4) ,

MEERF [ATu—-Tx2f A=Yy FRENZHDT 7 AOHSR] (FBHRHL, 1993 6F) ,

WEREA [Ty ¥ | —iia - B OBRE 1945-1955] (=51 4, 2001 €) ,

EXRBERT [ TNA+EROFER] OFREK—Y =2V bdtUb e MRBROT AT T 47 40— [HR
DHREO [HHR] HB—REORRLELF.LL LIEBER] HFERRENBARE (FRK 18 FE~FR 19
FERFHEEMBSERR(C) HERRRES) 11-19,

“David Wayne Bemoans Loss of Roles.” The Washington Post and Times Herald 18 Dec. 1955: HS.
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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 after WWII, the way he describes Okinawa and Okinawans is
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 sterecotyped 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 Shiroku
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
LAN. This manipulator has a few cameras to take a look operation. The command to each actuator of
manipulator and camera image communicate with operating PC via wireless LAN. Therefore, the external
signal wire for control 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 seawater.

Moreover, we describe the design 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 I[CARCV2010),
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 Information and Communication System Engineering

Worldwide Interoperability for Microwave Access (WiMAX) 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 required, 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
WIMAXROoF.

Since a lot of access points are required in the WIMAX field service, it is important to design the access points
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 demodulator, and A/D converter shall be transferred to the central office, and the access point is
modified to the remote antenna unit (RAU) that has a transceiver antenna, and E/O 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/O and the O/E converters for a cost effective access point was carried out. Four
different types of the E/O converters and the O/E converters were evaluated with the RCE on a WiIMAX 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 input
impedance than 10Q, 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), SG2
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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
(TARVEHL 4 T —FE %2 AT — & BN HEE E# D FER)

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

Abstract: In the prime 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 a 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

Ikematsu Shinyal, Tsubota Shoma', Yamashiro Chika', Kishida Satoshi®, Yuzawa Yukio®,
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 it is time-consuming to prepare chicken IgG antibody from blood and the productivity is 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 both
anti-hMK-IgG and anti-hMK-IgY. We have developed a new ELISA employing the chicken anti-hMK IgY
antibody. The performance of this ELISA was comparable to that of our previous ELISA using the chicken
anti-hMK IgG antibody. From time and economic points of view, IgY is superior to IgG. Thus, the newly
developed ELISA may be useful for neuroblastoma diagnosis.

Advances in Neuroblastoma Research Programme Abstract Book, POT42, p188, 2010
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The Evolution of the Kosmos and the Self-Formation of the Historical World:

A Comparative Study of Ken Wilber and Kitaro Nishida
Kumi Aoki
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' Both 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 Historical World is the actual world which contains everything as “True Reality”
In the Historical World 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 also 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 Wilber 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™*.
v 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 stage conceptions, for example, stages of consciousness, stages of energy,
stages of culture, stages of spiritual realization, stages of moral development, and so on.
< Some parts of stages are not yet present and remain as our 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)
+ If stages mean milestones along the evolutionary path of the unfolding of our true nature, no one can be
fully 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”
3 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
v"  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 absolute and relative
“Form is Emptiness™ and “Emptiness is Form” does not mean exactly the same thing
v" The part “Form is Emptiness” has a direction from multiple world to Absolute Nothingness
< Unlike Wilber’s Emptiness, which means “Freedom”, Nishida’s Absolute Nothingness does not
itself 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.
< Inthe 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' Absolute 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.
v' 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 itself, and therefore it can be both Absolute
Nothingness and Absolute Being.
* Common Human Experience is attained where “Form is Emptiness” and “Emptiness is Form” is Absolutely
Contradictorily Self-Identical.
v Tt is the unbound standpoint of self-transformation, where self-negation is self-contradictorily
self-affirmation.
v Tt 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”

> Kitaro Nishida, Nishida Kitaro 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 contradictory 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.
v" 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.

Prov1dlng 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 as 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 Absolutely Contradictory Self-Identity as well as self-awareness of Absolute Nothingness has
a great possibility to fortify the philosophical aspect of Wilber’s theory of evolution,
* By doing so, Nishida’s philosophy 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. Kawabatal, T. Kobayashiz, E Takemura3, H. Sato® and T. Suzukiz,

IRIKEN, 2Tokyo Denki Univ., 3*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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AFM Observation of the Local Deformation Field
near the Grain Boundary of a Copper Bicrystal
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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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Dynamic Recrystallization Phase-Field Model based on Crystal Plasticity
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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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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

* Kiyotaka MASAKI', Yasuo OCHI?, Takashi MATSUMURA?, Takaaki IKARASHI” and Yuji SANO®

VB R 7 A TR, TBROEERE, THE

REWELEOV L S>THD AERL—F ' —=1 2 (LPwC) AT, " NAL—F—RBHIC k-
THELBBESR ST A~ DRV X -2 ERIICEZ, MBRELE—=V 7452 LICEoTHY
EMOBREISHEMNETHZENRTEB. A= AT F A bR AT LA SUS3I6L (2%t L TiZ, #) Imm
bOWSETEMOBRFISNTEMETHILNFRETHS. O LPwC 4 Lz SUS316L 2 AV CH
BRI AR A M L, LPwC BRI X DE T FMUEDRE L, WRA T =X L 2RO DI L .
B, HBONUDEFTERCEALLRBRTICLPWC LB LB L, BHRBEITO Z & TREY EH
ERICNT 2EMBES N ODREEEBNITHRN L. TOKR, REROEIILKRFEHA 7.6MPa-
m'"? UTFOXZUCH L TL, ERMHPDREPES Z L 2B bR Lk,

Journal of Power and Energy Systems, Vol.4, No.1 (2010), pp.94-104.



s SRl 55 (2011)

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

* Yasuo OCHI', Takashi MATSUMURA!, Tkaaki IKARASHI', Kiyotaka MASAKT?, Toshifumi KAKIUCHT,
Yuji SANO* and Takafumi ADACHI®

"ESEENE, TR AT ATEM, CEEXE, RE, CELETH

BZes ARG AR A7050—T7451 EIEM O®WY A 7 VEFFESBEZHN L LT, BARNL—FE—
=27 (LPwC LB B2 EH L. A —1 BL 01 OMFFRAT CRFRBREEBEL-L 25,
WTFNDIRELEHF T THER I TIIEMGEIDI RN S - 7283, EHFRET LPwC MBI X - TET
L. ZOMEMAE, EREARELSEEFWE» D NHHEABESHE~EBE L d ThoTk.
T IPWC LBIC L W AU AEMBEISAOREL FTENICFHMT 5720, TR LPwC A * HE
LT, SHOEBEFHZHEEL-. EREECHEZRL T, SHIMBROLALKFEEELEH LI L
5, RERAFEEOMEL V bNEOEOFNKEL, TOERIMAEHARICL D XHER 2 1= X LFEH
LEMIT BN

Procedia Engineering, 2, pp.491-498, (2010)

Al B OBIMETICBIT 2B A 7 VEFRER LU
EHEREBFECRIET VP —= T AHOEE

SHAEGREE | AR, EHESER BOREE MR, EEREY Rys’
'"ERAEERE, TR AT ATER, YRR, RE, TELEIE

RLZoHs AT A7050—T7451 EEM OBV A 7 VEFBESELERN L LT, BARL—FEe—
=7 (LPwC ) B EEA L. ISHE—1 BL 0.1 0T EH T CRFHRBELERBLZ L 25,
WFNDIEAEEHT THRIG AR TIIFMUEDRN S o720, EHREIZLPWC LBIZ L - TET
L. ZOBEME, BEPERSREESREFBRENLNBEREEFHE~ERE LD Tho k.
IOWBEHROBRIIOWVWT, BRERAZ2EE LSRRI L - TRF Lz, REICOHRME
FE U RN &, WIS HIHIRKE248E L LPwC BRI DWW T, Z BN ONG 8L KA Rk
HEMEBRALEEZ 5, TOXNMREIEBOMMEAOBGRLE L —FKLE.

BEE (B AHHEHESEE) Vol.59, No.12 , pp932-937, (2010.12)

71



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

BB - W H D ZBET/EREORE

&K ICHE
HRTIEREFEMZER BB A7 ATER

RETERERILOL ) RBEEABEE L TRESNTWS ), FEHASE LBENRRDIR/ANE5DOH
2R BT TOFBRNZTV., EARE, INTHESREE & o X MR R EOREHE, EHRERE L8
AR 22 E OB ER OBRA L LEN R LA - XY — 2R LT,

2010 £ BB ILEEAMFEEIWSUE, PP93-94, 2010412 A

a4 — EREEARISEIR 7« V& OFEIE#IROENT

TRE H8, B ERE, £H £

BREE AT LTER

aN g — NEFEBIRER T NV F (N F— T 4 VYD IEERIZCOWTHENT 21T/, 207
ANEE, BIORWREEAVRKEZ2REICEYETHASBEOERE 7 A NVFZTHY, KOHELES
BEbLOERT7 4N ZLELTHLNTVWS. ZOX ) RAYEED 7 A NV EFFHTIE, REHLBELRE
BTG A—FERESAVSLNRD. LL, BRATA—FETHERGEREDOA TR D O EE
DEERE L IZE AR Y, BHEEROMICEERERN 0 LR A AERBRABRIENDS. B B—
RN LT RR, FEERFE CIHMERERHRE T/ v E—F U RERKRESERY, BER
FEPO THo THLAREBRICLDIRERBEENEOLNDZ B gho .

EFEREEEZREMHERE, MW2010-114, p.55-58 (2010-11)

Phase Noise Analysis of Sinusoidal Oscillators
Based on Forced-Oscillation Model

*Sonshu Sakiharal, Osami Ishidal, Takashi Ohira’

'Okinawa National College of Technology, *Toyohashi University of Technology

This paper analyzes output voltage on the assumption of short-term coherency for two types of sinusoidal
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 running
oscillation voltage and an output noise voltage. The expression of the power ratio results in an equation 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 Leeson’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

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

Department of Information and Communication Systems Engineering

In this paper, we propose an educational support system for student’s electric information based on Web database
application. This system is consisted four types of system components, such as account and personal information,
subject 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 Symposium on Advances in Technology Education(ISATE2010), 2C5, Sept. 28-30 2010.

An approach for development of NCT version ETSS

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

Department of Information and Communication Systems Engineering

Recently, demands for skillful engineers for developing embedded systems increase in the industry. In both
universities and national colleges of technology, the higher 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 significant 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 management server by linking
with existing e-learning systems for checking each student’s skill level and enhancement of their learning
motivation.

4th International Symposium on Advances in Technology Education(ISATE2010), 1B7, Sept. 28-30 2010.
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This paper describes the practice of the delivery lesson to the junior high school 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.

WMATBUE AE MR EEFEREER R [REHT) 5 33 5, pp.923-928, March 2010.
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Purpose of this study is development of the augmentative and alternative communication (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
joy 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.

M ATEOEAE LB EEMEREER CE 'BEHE] % 33 5, pp.583-587, March 2010.

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

Kazuma Akaminel, Ken Fukuchi', *Akisato Kimura?, Shigeru Takagi1

'Department of Information and Communication Systems Engineering, Okinawa National College of Technology
’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 quite 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 derivation of segmentation priors using visual saliency and
sequential update mechanism and (3) an implementation strategy in the principle of stream processing with
graphics processor units. 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
processor unit

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 Si layer on a glass substrate is
demonstrated. The porous Si is 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 a 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 Si. 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 applied negative
voltage, the stability of electron emission, and the change in location of the Au electrode at the edge of the cross
section of porous Si layer.

Japanese Journal of Applied Physics 49 (2010) 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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Recently, information education has been introduced to schools because of the development of information
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 computers. As a result, 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 year. The questionnaire shows that a lot of students are satisfied

with the course.
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BRAERTu 77 ABLUREDCT /752N TERE2 T, EBRTIE, BREFRXNOBRIES L
False Positive OF|GIZOWTEEMEIT-T-.

TEHALHE 233 Vol. 50 No. 9 2173-2181 (Sep. 2009)
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EMAEFE 72 HEERSHFRCE (3) 587-588 (2010)
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Using the animations made as learning materials is an effective learning 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 language. 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.

BERFSEFEV AT LMERLHFES, (FR24E3A)

QR 2 — FRIME IRV AT EFEHA LEZAMBRE Ry FNOBF

SEPHIEZR Y, MR, AU YR RV Iy

MR TR EFER

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.

ERFREFRV AT LMERLAZER, (FR24E3A)

B 2 W T B ERITEBEI GBI o Ry F VAT ADOBRSE

gARK*, FV AV YRy AY I~

R LEREHER

In order to develop the system of autonomous flying robot for tracking moving objects that aims to be applied for
the guard system, we proposed the method of detecting moving objects 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 situation 80-90%, and secound experiment
showed that airship robot using this method was able to track moving object.

BERERERT AT MMERUAIRESR, (B2243 A)

SBERNuRY b (D 2)
—QRaA—FNIZ&LBFESF—a VAT A—

LEEEREST*, BBV, MiRE, BATEE, 2V RAURYRY Ry v

R TEREFEMER

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 a 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.

BEXFREXEV AT MERLAER, (FR249A)

SBBRANURY b (£D4)
— BB HBRE T AT A —

HEEHAY, WEEMN, BALVA =AM, Mk RAEER, 2 AV PRy R Iy

R TEREFEMERK

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 automatic execution.
By a result, the robot could stop at the predefined position in a range of error average 4.89[mm]. The experiment
showed that the proposed method was effective.

BEXEREEV AT AMEREHIER, (EH2249 A)
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10m E4#HHF 52E (SPIRIT10) DBHZRE

BEEM*, WEAW, FrRVYRY RV Iy, RS (WRLERSHEMER),
HEBRER, KER BRXSHME S A AR 4h)

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 begins
to dash at once after he/she releases the button that installed at the point of start. Then runner sprint through the
sensor installed at the point of goal 10m distance from the point of start. In this paper, we report the
implementation of this equipment and the confirmation of its operation.

BEXFREXRVAT LMERHIER, (FR24E9H)

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 to cells. Among cell-free systems, the system derived from insect cells has the
potential to carry out post-translational modifications that are specific to eukaryotic 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, Ito 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 5'-untranslated region (UTR) sequence from a baculovirus
polyhedrin gene as a translational enhancer, was also developed to obtain maximum performance
from the insect cell-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 Narikawal, Tomoko Tamural, Kazuyhiro Ya, asakiz, Kaede Terauchil, Kazutsuka Sanmiya3,
Yoshiro Ishimarul, 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 Tousan205, the most-glysinin-deficient cultivar
with those of parent cultivar, Tamahomare. Tousan205 exhibited higher expression of some seed maturation
proteins, and stress-related genes. This result indicates the possibility that the decrease of main storage protein,
glycinin causes stress in soybean.

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

EETERSEMER/ENERE EBHA

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) I also
developed an image database system for the plants 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 MAEHFEENHES (A= 77 Lr XBU4—) (20102)
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HEEMZESE 47 BIRE (BRKRFE) (2010.5)

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 in a relatively pristine condition. In this
textbook, we’d like to introduce the nature of Henoko (where Okinawa National College of Technology is located),
Oura 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
Oura 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 Oura 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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HRRRLFE DO EAIHR 2010 (HHERZE®AE)  (2010.9)

Dioecy and Pollination of Morinda umbellata subsp. umbellata

(Rubiaceae) in the Ryukyu Islands

Takashi Sugawaral, * Miwa Kobayakawaz, Masato Nishidel,
Kenta Watanabe3, Mitsutake Tabata4, Keiko Yasuda® and Akira Shimizu®

'Makino Herbarium, Graduate School of Science, Tokyo Metropolitan University
*Department of Biology, Faculty of Science, Tokyo Metropolitan University
*Okinawa National College of Technology
4 Asato-Shinmachi, 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 in southeastern Asia, including southwestern Japan. Sex
expression of subsp. umbellata was confirmed as being functionally dioecious, 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
significantly 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 subsp. umbellata. The floral and
reproductive characteristics of subsp. Umbellate were compared with those of subsp. boninensis, which exhibits
androdioecy.

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