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BOMEIIRIE 7 4 — Ry ZHIBEITE Z B, BENSRENRIGAIZET NN T 5,

BAETIL, AR T oy MLk o TT Ty ki F2BEI S 2825 2 (EFENEDT D
X OB LT, I TSRO AREXNEXUTIT S < EEMSM 2 5EMCHRE LT 5, HIEMES
ZINEL LTHHELZFD ST TH R > TERITESR W ENH 5 — 17 T, RO BEERE
IS LTEME 2/ ST TN T2 ERIFFICERIZESS ZEE2 R LTS, £
7o, BRRICET AR AR 75 L. AT L TEENBA T 5208, BRI LG HRE)N
WIBICH R L, SRS LTV nZ LR 8 E R LTV S,

EH5ETIL, KD E LD ELSBDORELZRTND,

ek A Tl 2 ETE X TAHMmBIBOIEE A0 R/ MEE 525 Z L 2R L T b,

(kB T, F2-4EBETHS-TWDI I~ T 4V F EZFHBHL TN D,

Vb, AT, BT 0 — Ry 7 RICB T Dic/MESEZ ., BRN 72T 7 L CHIEMIC T
L. TN &I L Th/MEEOFEBZBERMICIEE L, S DICEKRHNRET LTI ORERNEX
(T3 < FERERRSRME 2 BERCRR L T\ 5, 2008 FELIRE, B8 LIS E DR D D HFFEHE T
N I TW D, e L 72 EHURHHIE 2565 < i iR O il ¢ — b S 7= BEER A0S 1
X, BIEOHAROREICEIDDOBRATHY . I~ 7 4 0 ZHH LT BRI T L Ok
I, 2. ABONEORELSMNI 2, D ORI, BFHRE )T EMIENARD 72578
DAL DD IEMEL 72 D EHEIRRETH 5,

LT, KiXoFEFIIE LEZ) DN 2Z T DERNRH L DD LERO D,
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T 553795 7 K 4 i

N

Eim X EH
WA kD~ 27 a7 A NMba) amphidinolide $60& A4

Amphidinolide B (1). G(2) . H@)iL. e Amphidinium sp.7> 5 B - fad&vE -~ 1
TA MEEWHTHY, =X VAL 7 4 U EFOUT AEEH D NTT VLT RF L R EORHEH
IHEEZA L O D, AMTEMEICBI L T, ~ 7 A BfRHiia L1210 3 KO b ERZE#a KB 12
*FUC, BT 2 g = LA ST S, & 512, amphidinolide H (3)1 A E#s 2
NIET 0 F o LIAREEEIE L, EOEAGZAE - ZET 2R ERE S TR, T/ F
RN LT HHRERIDO U — MEA E L CORMREMES I SN Cnd, 20X 51z,
amphidinolide #8I A S HALFANS b AEMIEHEOBLED O HIFF ICHRZRMEEM Th 5720,
F T amphidinolide SO ZNFRAVZR BB A 1R L ASETEEARRMEDONIZECE 5 2 L 2 HfE L LT
ZOERMTEEBIG LTz, AERHIEOMEL R LI TR,

Amphidinolide B (1) 26 EBREHEIIRIFMAM A ABC & D b= A7 UL, PARA XL 2%
T TE D LIE LT, Fio, kA ABC 17T Y Ko7 U7 7L R % H
W, 3THEDEEM A, B, CHbamMT oIl e L,

FT. L EMT D 4 5DT7 T T A MR LT, TETFY Ky 7V 7 ERIL T Z
7 A2 FBRIVC ZEET 52 L ORI b BCL 2/ LTz, Hi T LAMINSUGRZ K %
AF UL, Wittig SOz ETe 6 TREZRE T, FHEe = A& 2 H T 57 /L R—/LaiEMA BC2 ~
EHE LT, BT, 777 A BC2 & A ET IV RSOOSR TZ & TV R—UE
ZERL, BO5 THRTT UV mRFy Fetdd 5 2 LIS L, &&IC, 777 A D &
DTAT )L, PHERA X2 A%f%T 26 BERAEE 5 Z & T amphidinolide B (1) DA% A 120k
L7z, FEEEOERERNE 2 V25 Z & ¢ amphidinolide G (2)3 X OVH Q) D&E1k bk L=,
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WXBEEDEE

A& H % 3795 5 K 4 R R
AMCEAMEYSE . A B HEF BN PRI Tt il %
e B HEF AN AR THtE R &—

B2 BB A% Trefdt Al 8K

BRSO e R () Rk B

FhET), ELEER) R BEERHOWUL. MEEwHR ko~ 7 v F 14 NMeaW
amphidinolide ZHOGAMITE] LE L. Fim. A, BRLOERFE L VRSN TV D,

BIE, RAFUTIAS EIEG, BIEOF LW — MMeEW &2 R D 7E 0N ERITiThb T\ 5,
ZNHDOHTHIRD 70% % i, [ b TR 2 RE AU 2RI RT 2RI E
T EMDIEEART D RINEBILA L, FrE OB SR T 28 LWAEMEEZ =T
DL HBNTWD, FHE, SEOUHEAEDHKOEILL D> — MEGAR RS TEB Y
TEMEFEI AR AT O T D OO T REFEIO ERUFERD EELE L 72> TV HEL
Wizh b, ZOLI72BEmNE, GRTFEORIEE & bIC, IHHEMEOREMGEEZHIEL T,
FIREL B D BB ZENREANATON TS, RIS D XK 9 RN O T, WEER
JEEM e T LA BT Himii . (Amphidinium sp.) X 0 BLEE S v, BEEE 2R RIS M A 0K
TZENALNERSTERENEE~Y I DT A RTHDLT 74V /74 KB, G, BLUH
DEAREIT>T-bDTH 5,

% 1 EOFFim Tl MEEMHROAEMEEE 2 L%, 7740V 7 74 REOHR
HiE - FEIEDLEICBE 3 2 180 & RO CHE S ST E 2 —EH O S RMFEIZ DWW TERR L T

Do
2T, 26 B~ 074 NMEkAWTHLT > 7 4Y 7 T4 KB OIUKRKEERKIZ O
THRRTNWD, T7bb, AEREEEGLIMWMOT T 7 A b EREFIRIAEE Y % 22
THRLL | BN P B A LoD, TV R—L UG, AT UL, BXOMBRA ¥+
VAT, WEEL HHUEZER L TVD, FRZ, PO OR BRI OWTIIMB ICBR L
7o SEABIRA) 1 AT T 3V AF L A OBAIC L 0 ke HAEE A HEEE L TV
B XHIT, T R—VEUSCRB W T, KSR 2 5 it St 25 mat L. BRONIK
LB AER S D Z EIZEI LTV 5,

HIETIL, 2T EREEEHETAET 74V 974 KRG EBOBELFARICABMDOTF Y
AV REIBRAEGE LD T, HEOMHEEIZEREL TWDH, AMeEWit, B o%& EELULE
W& T D73, 3MKEBIEDFIE EBEREEDHEIZL U ISR KE S B o> TnND 70,
ZDORGE HIET D T2 OB R 21T > TV D, 2B, KEWZEZ W= G b 26 B~
IaTA RTHDLT 74T 774 RHAOEBIEN T TIZHESNTWATZD 7T 7 ¢
VI)TARGORKIZEY, 7T 4V T4 RHOEAAGREZEKR LT-Z L2k b,

B4 TIX, RO ERTE LIk, EBRRIZEB W TARIFIED B I E 2 ERNE &
AR R TW B,

Pk, FEoOWEIEE~ 0T MeEWmT o7 4V ) 74 KB, G, BEORHIZHOAWT
PRAIBRTFIEIC LD, P AR D NSRRI T LV R— VRS2 E2BMEL T, FH o
SERAL T N RANCHIE L o2 AR EZER LT DT, E<FHMETEA/REEZ D,

EoT, KaXOFEHITE L) O EZZITLERPH DL HD RO D,
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T 553796 7 K 4 Hiler Ak

T Em L E B
PRENF OISR Lo A FERF B ONL R 7 1 & A2 A aF5E

%< OREERIETIL, AFER R “FHEFRYE OAFERERIE L Sh TRV, FHEFL AT
ANAIMAERERE A 2 73 HEHE L CWA DN, ASROAPEHEIT~ 32 A v MBS L
T B HE] « ZEFEFHE « 255 FHBD 3 SOFHE L~V H Y | ZiuTHfkeAofETH 5, L2
AN, TR A MOVEREFHEID BAESCRHE R & A B R S /2RI T, BRI ISR ST L C
AEPEFHBER 2 NG9 A, FOAPEHIRIIZBREOFRICIEE > TRV | AN A EE
B TN TWADNERTH D, v A L MNEBIZE > T-FHEREBES R T, Hx D
HPEREFRAMTIOND & W o T2 BHEDFHAN R T v R IB X HVENH D EEZ D,

AFRLTIE, ~F VA FOZED VD7 | BREHENGZNFHRE TEOE < < DI LZEHA
Y OEPERHEE A & 7o > CODAPEFBION R 7 1 A 2 fat - 2P L€, Afratli&m &2
SEEHEERID 2 SOBLEN S LU F OG- T,

B 1 1 FHlAEE A PR 23860 D = & CAERTEE A fi/ M T& 5

G 2 : B« T3HFERA O LT oG L AFEROPIIR CAE HEIE A fE T& 5

ZNHD 2 ODOGEROBERAE L T, %A v MBS U ahil & SRR ENEE THH =
EERBEIC LT, w2 A N EFHEH Y E D T D ARERHEIDN R 7 1 & ADUER 242557
%2 EDPARFHLDOHITH D,

551 BT, FEREOAPER BB ORET « 708218 LT 2 SOtz 72T, Ao Bz~
TW5,

52 T, BEEMETHO S TODEERIFRHEDU N < DNMZDNWT, AGHRSCTHFRACH:
FRIERDBUCE L, 20 S OffE AT 2% FCoOMRE & 15 5 5 Faiifif & H o it At L
Tl/ \60

B3ETIE, FRtofGh 1ICRI LT, FHEF S OAEFHREER I BT 2 R 27 Uk L
72 EC. FHEFRYE OZLGEHH & FHIAUE L AP IR OMAROE TORLT, FHEERE T3 A
> MONERRTE R L QUL VEPERHE CIEE OB LEEIPHIIREZ VDS, RIS S ARG O
TEIZ Ko TEEEFHD N IME S D 2 & ZFRIIITHREEL T\ 5,

FAETIE, RGN 2 1B LT, B4 FERHEER OSRE ST LV . APERHEEESIC
B HMES L, 2O ORERICT 5 TR ESGERAER L QO D, RO FER
BEIZRW T LT U & AFEATPIHIRIC K- T, RieETER CAERERHEZ N TH 2 &7, et
U L DZENEHETC H 4 OEREE RN AIRETH D Z L A MEE L TN 5,

%5 BT, ARIORT L4 HOBIC OV GET 5,
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WXBEEDEE

& H % 3796 5 K 4 il AR

AMCEAMEYSE . A B HEF BN PRI T BR

Rl B2 BB A % (%) I 508

B2 BB A% () MmE AR

IR VNS =26 () A #e

IR AR BN L D BaERam s, [ZBhE USRI L7z APERH OS2 7 1 v A B3 54
78] CHEL, 25EMOERINTVD,

% < ORGSR TIT, AROAREFE I~ 3D A 2 MBIk U7 A EHE - AZpEFHHE - 2557
FHE D3O D FHE LB R DB EROBETH D5 DIz, T~ 3 — Y vy — PN EEHE O HIE
SRR & A WREIR S22 VIRIL T FHEH Y F I WA WA R SCE R A B 2 220 B AEER 3R
ENZELTWDHN, TOAEEFMFEIISEREOFHICIEE > TEB Y, # SR 72 A e S E N B
BTN TWDONRFERETH D, v RV AL NEEIZE S T-FHREBEA R T, “FHmfi Y&
OEFEFEME" & LR INDEEFERMEON T, Hx OEEEHEMTONLD LW\ o T8
TEDAFER R « B 7o v AILEZ 52 ENROLNTVD,

KL DOEH L, ThHh~F—V ¥ —OSMmR D7 ARt b2 HE £ T2 G AZmE
WE U LOEFEROSNR T av 22 MiEt - B LT, TOE 7o 22 WET H-DIC, A
AW & 2N HEER O2 DM I L DL FOEG A2 7= T T\ 5,

il B ERUE A P DR s 23R D = & CARERTEE A2 /ML TE 5

N2 : AR « TGRS OLTE & AR PE RO IR CAER mMEEFE T 5
INED2ODGROMFEZBR LT, v 2T AL MERIZIG U-ftl & EERENEETHDHZ &
Z WM LC, FHEYE PO OMBE S UCITE Lo 2 AR, T~ % — Y v — L iHEH
YEPNET HEEFBEONE T OB AL VWO BGEIC L > TR TEL Z LZ2REL TV D,

FLIE TIL, FEROAFEFHHZES OGS - izl L C2oDR#H A 72T, AEOEFREZ R LT
AV

H2FE Tl BHEAFZE THW LTV D BERAIEE DWW < DT DWW T, ARAFZE THIRIICH 5
RERERIICE I L. ZH 6 OffEZ 5 ECOMSE & 155N 2 REfi & m oS 2 e L
QAN

HIETIX, ERROMERUCE LT, FHmifE Y38 O SR ISR T S R 2 =T vk Lz
EC, BRI OB LEEIPH & G AL UE & A PE TR O A G DR TR LT, BB T T~ % —
D —NEEIRE &2 L OV W BERE Tl OB ZEPHITR & VS, G L UE & AR e o & R
B X > CTEEBEHIMEIMEEND Z & 2 EBRIICHEEL T\ 5,

AT T, EEROMRFHACE LT, "R EEDEEHBEBOERSNT LV | AEFEEEICEK
JAOMEREZH L, TR0 ORBEAICHT 2 R EUWERERE L CD, MR EEDOEERE
WZBWTY — R¥ A Atk & AFEEBIHIRICE > T, REERRCEEFEZY TS 2 L2 <,
e ETHMIC X D 2ENIFHETH A OAFEEENARETH L Z L ZMRIEL TN D,

HEETIT, AWFEDOREAZRIEL TV 5,

PLEEES 202, ABFZEEEHEHEYS E OB UWERERFIEE & S AR EZERICRB VT,
T~ — Vv —P5Ml L CRHE Y E L HET DM 7 1 R L - T, AFEF - Z /) -
MRS 5 Z LT X o THAM » APE « ZNLO3IDOFENE - EHARETHLZ L ZRLTEHDT,
EEEHOSTIZENT, L5k TEEFHETDH LAV, £72, 26 ORRIT,
EF DRI & U THS L THIRISEI 21T 5 72 OIS ER & E R TIERE /13 L OB ) R ik A A
TAHZEELIELDEEZ D,

Lo T, KX OEZFIIE L(THE)DOFL 22T 2B B HH D ERD 5,
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W E T H %3797 5 K 4 PR T

TG CE H
LEETITBY DIk EER IR O F 22 [#] R M

EEFEBIIERELHNE LIZEETH L0, TONEITITET 2 FHEMOEEH S L, FEEFEOH
FITHHL TS S DONEIEL TV D, ZDIRIEDIRIUIIMELD B I3 0B 20, FIZA-> TRILE LD
L. FDIFE AL EPEBITCIEFICANE DS TWDEE L L, Z0 X 5 BN TOR A ORIEIZ DN
TIE GEBL2FEHM LTV D, L, 2 E TOE YR LOEESTE Tl B INTWT, ZOREHHY -
MOERER DR OHR X+ 27 STV RV, Zd 202, ZORIEICET s D HolcdiThihvTix
WRWDS, #x 72 RN V185, RN 2T 5761, BErBIc L ERb 52 2=7 1« DA
HO, A by 7 OFIERIENL D EWZ D, BENRR G 2T 572013, BEHE7LIRAIL B2 RE L
FHE L, BELRFEORBNFICL RV EL V2D, WTFHICLTH, E8FEEEIEEETHHTL EV)
TWENGFEL, FERICEREICIA2FHORBENZERONDICHEL LT, ZE X2 A, HDH W
VERELIE - 2 A A TS STV, 2T, S E TERMORIFAOIEY 4, i~ ORI H#F O B
T, VITEIEETETYH, ZHUTE 5 TR T LORESIIEDLH &V o TZBEE R RN A S e h
STl THDHEEZEZBND, LML, BARODESERIL, T TR EOA Ny 7 2z TEBY, 5%
HLHEOESEEDA by ZIIHEK LT T ZERNTREND, TR, EAEENE COIREE
FIHDREZ, Zhnb bR L TV EEZX 6D, BEFEONEHTHEIT L TV A IEEFEFIHOREE
RS 5 2 LT, WRRBOTHOEAFEOMFFERE, HOWINIEOFERE TR L TRISEMRETT 5729
DEERMALE R 95, TIZ T, KT, TO X ) BREAFEENERTOIREEIZ L DFHDOIRIEDK:
PEE I ST 5,

A XONFIFLL T O@EY Th b,

£, HHICB T 2 IEEERHORHE 2B 5 72012, GIS O-MT — & & W= 0 24T 5, BAUHS
23 XKD JRNOEIR Z %5 L LT, R i EEHR S AT 57— 2 LB ) AEEHX O GIS 7
— 2 HWT, @R FAEROT L2 T DT — 2 _X—A 2 EkT 5, Sbl2, EAEEITLDFEE
FIH EFEEFERIHOHE ZER L, £E5EE T L OIRERHOES GERESR) 2HHT 5, GIS RIZHk
R EROSAAZARET 5 2 & A28 U, #iiZemMicisid 2 Lme 2 I m R OB 2 g4 5, FEE
HRITRIED CHE < 1L TR O NI O Hk 72 & OFRCER TR EOAS, BN S BB CIEREZR O @& il
HHZ EEHLMNI LT,

I, AERR LTeT —# =2 % T, BELRRCME S e & O OTEREIC & 2 FEJE R OIRAE DRk
ZXHALTHHET 2, BEOZWEAEE, BEREO/N S RESHE CIHBEERMHORENRZ N & |
BOMEZ L ORI E LD & FEEEFIRIX 1 BRSSO 503, & OMORETIIRE A B3 A KA
ICIRAEL TS Z LR EOREZ SN LT,

I DI, FPEHUg A RTR E LT, BMOSMEL. FAFEE, (27 ORABIRe & OBEGLEHE O WA
WEET 2, £ LT, @O ECEgiatlb Lo @ oRit & R OIRIEORREZ O LT, BYosE
ERHDOIREOBBRITA NN & BWESEBIZFERENSZWVHANH L Z L, Vi b—Lh~v g
VIR EOEFOHEARBEIN NS REASEE T, BB WEDICFHOEL SN ERUVMERNLZ N &7
EERHLMT LI,

BRI, P OIRIEORFZEN ORI 2T 5, FEHXZEEICH > TRET S Z LI2 X VR0 Z
(LI XS TRIADIREN EDO L D IZEL L TEX =& /00 LT 5, ENLBEE TOEEMKIC G S
TN DRAERAENEE « o735 Z L 28 U T, FIHDRIEDREIZIZIZ SO OFER N R 655D Z &
TSN LT,
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WXBEEDEE

WiEE T 53797 = K 4 WE T

AMCEAMEYNE . A BERDBRTHRE mE (T BA #Eh

AlEE BIERRATHR it (T7%) &R &in

B2 E RN A% Pl HKH iR

FORARF S T P B

b (T, L (L5 PEETERBOPAEERGR X, [EAFEEICB T 2FFEFERRIE
TEDOWFZERAFE) CEL, 6 ZL VI TWD, KESTHOESEBICIIARIEETE LTEDS
AT BN EEFTOME 2 EOEEUANA DO BRIZFIH END Z ERH 0 | EE L EELUSN O 72
FIHMNREL TWD ZE0NH D, BYONBN ST ERNBIT E A ERFHITCIEEIC AN
DOTLESTWIEAFEELDH D, ZDOX I REMNTOFIHOIREIZ, —MRIZIA S TW
L2 THDLN, BEMZDIRIUIH2ITHER S TR, RSO B, 0 XL 9 2@
TOIESEFERFH OIRIEDFRE A I & 22 OB 7 Ol S 52N L, BAEEICE T 5 IEEER
FHRAEDOFEZLE M - FRFHE - 7TB EOMEZAKICT 5L Th D,

1ETIE, RO ED, BREiRXTn5,

2 FETIX, HEAD 23 RAIKO AR & k5 & L =S EE N ORI H OIRAE O HEE ) RPE 2 02
I LTS, BUEER T RHEITE O GIS 7 — % LB o U AEEHIK D GIS 7 — & % W TR R
A EFERERIA O AL L, EAEE I L 0EFEFFHOEIS GEEESR) Z#HHL TS,
EHIZGIS ZHWTIHEREZ RO -EAEEONH 2 T 5 Z & &2 U T IR ERNE W
gk & & DR A 8T LT 5D, BEHPGERESSFHITEEN L < EAET DA W CIEEE
Fim < RS —ERRREICRE RN E L < & < B D IS 200 TR 5 #ulse, Bl & O BREkEC
KON S D Z EEAZALMNILTND,

3ETIX, EAETOREEM, EYE., &3 LIEOLEOEYOIIR &R HOREDRGEE
SN LTS, EEEEHEAE 300 mEREE, M S 10 B pitc o EfE, RO 7 aR— g VO T
RERNE L, SHIT IS TIHIT E A EEIC X DIRIEDREICENBENEDOREEZ A LT L
TWab,

4 FECIE, BIHOBEEIZ L R T X 2 RLGEHR L B OB EOTEHR, BELEE ., BEE
WL REIPEIE R & O —RIARR ST 2 O CHEGEE OBEAL ORI 22 RAE R 2
IHT LTS, BosE &R OREICIEERIIA O NN & TWESEEIZEIRENZ N
BN HHZ L, U —A~r g L EOEFOEARMEN NS RESEE I, FLN AN
TDIFIHDOEL OB RVMEFRNZ N e FOREZI LN LTV D,

5 FETIL, 5K 30 FOEEMH OFEKIZH 5 NEEEROFESHT 2B LT, KEHIZL - T
ZALT DRI ORIEIZOWTHESHT 2 LT D, IRTEOEIGNRKESEL L TWHELSEE (F
SEFTRDZEENN UEERNRBA T2 0O ERHEREINT 20 0), PHEIREICH 2EAEE (FE
FrER R @RI Z HERF T 5 & O L FHEENEVIRIEZHERFT 5 b O L [AREOEIS THEFF T2 b
D) OS5I L THRIEOE(LEZFHH L TN D,

6 T, AmmOfEIm TH Y, MZEREEZTHNT DL & BT, RmLOEICH o3&, £E5FE
DOIEFEFHIZ DN T ORE & R 2 REHRREIZ OV T T 5,

PLb, B3 212, RKiaix, REHIZHE T 2EAEEONEHTE L TV LIEBEFHDOIRIEICD
WC, 2RI 2R AR E . BRI RE & ORIR. S ST L OREE A LT L, T O E A
iz L7z b0 TH Y, BEEH IR L O MRS EF 555 & 2ABD R I,

Lo T, KX oFEFIIE (T DFEN 22T BN HDHHD E8D D,
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Wk 253798 & K 4 HH K

T Em L E B
iR EE LI 2 IRITCT A IV Z N 7 DOFE & BB AR~ )5 T

W, T4 P IVT 4 V87 (FB : Filter Bank) 1 38ER(E SAERORE % 72 CE A ST a.
Bz X, HEUERIG RS T D JPEG, JPEG2000, JPEG XR IZIZZFIVEBIE o1 L 25H A, B
=—7 L FEH (DWT : Discrete Wavelet Transform) , EENEAZHI NS TWNS. ZOfth, 18
FD A KGR, Fk, FTERL S WS TERY, TSR A VEDFBHIN Ch D L E2.5.

BIEIZEDET, 1 IRTT A NVHIZEESLS AT FB DS EICHWSILTOD A, ITHETIIZRIET (/v
ZIZHASL FB WEHEEDTWD. FHT, R’y NI—TOREET 4 VXTI ADERKIZLY,
F 4 D&V, BIEGORHDNE X, FIULR, 2 RIGFB OFHIMEREE > TV, 2 RIEFB I
EIEDZARNE, BB, 2RItE 5k 2 HmaBRE 10 & 2D, w57 FB ClisEsl
TERVHLSEERFD. LvL, THOREAEL 720i120E, 2 ot FB kLT, FEEIRNE RIS
HERTHENDH Y, BRIRRRGETTRE IR STV, ARFZE Tl 2 kot FB OFSZFIHT
DI DIk A I HERTRE L, BB R o 0 BRE ), BT B b~ DI Az @ L,
ZOHIMEE R LU=

%1, 2 ECIIANIIE O & & SR AR, 55 3 T CIIRENIZE & AN LE DT 7R LTz,

AT TIEL, 10T FB 2RI SEAT 2 1078 2 IOT FB & bt U C, U7 JE RS EA A LT
% 2 WITEMHIEAZ FB #4222 L1z, AWE T, MERFEOEEE T MINTHETEH 2 L 2R, [H
BEAKRETE, e RERTG A—ZEVDIR0 2 OTEMEIEAS FB AR LT~ ReMillc X A b
LT, PEREDMERE S RFREOBRERETH O 72N HERIcEZ X 5 H AR LT

#5ETIE, DWT 23 Lz i) 77 « ks (ADL : Adaptive Directional Lifting) (2%
2 RTCHMERATER Lo, LIROCDWT IZR DRI 2 ROCFB DU 77 ¢ » VREx RS, &V 77
4 TRAERE), AT DL TS IEEAENL, IR, TR, OABDOREFNER A L
7. FOMER T, B0 RFHIEE TS U T 7Y o P 752 L S/ 5 2 & Tl Src Ay
%28 2 DIt T E 8L LT, $2559° 5 2 ot ADL A aEig 5kl L, JPEG2000 (2t
ARTEFALMEREZFFD, 1 ROt T & LT /D7 R B TR DR S L ERE 2 FF
S taRLT.

6 ETIE, 2W%onat A L ZFHFB (CMFB : Cosine Modulated Filter Bank) Z12L7-. 4 TlTHER
SHITCUND 2 YRot CMFB [ IR HGER M ZHIBRD 8 0, HR s BERESIAME > 7273, AW TIZER2 %
JERREAE AT LD 2 ot CMFB Opkitima s L, ZOREEfRLLZ. Zhuc kv, B
WEEA IS LT GEHEORR Th 5, BHUTET HIEFNERIVDR S, BREHIET /37 A—28bHD
7RG TS D, > ONERIE CIISEEAR ATRE BB E & i\ T o Bine /24 Uiz 2 kot FB
IEH LT

BRI T B CREm AR, AGRSCEFEATZ.
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WXBEEDEE

WA H 25 3798 & K 4 HHOK—
AMOCEAMYE . EE BE BRGNS HIR Tt A R
Rl BEEZEBNR A HR Tt E=H ¥

BEEREBN A HIR Tt [

BEMEF RN A% T M s

FE(LF), (%) FHR—ERHOPAEE R UL L BE L 2 IRot7 4 /L Z N
V7 OFGFEEBLEA~DOISH I EBEL, TENOHR ST S.

TATENT 4 VZ N7 (FB: Filter Bank) (XBERE 5 LEROER # 72 3B THOWHL TV 5.
Bl Z 13, e RS Td 5 JPEG, JPEG2000, JPEG XR IZIZZFIFAVBEE = Y1 B, B
T r—7 L NEHL (DWT : Discrete Wavelet Transform), BEENEALLENH LN TNV, £
O, 55D ) A RBrZE, Wik, FHTEICELHWLITEY, THICBT 5 0HEO BRI T
BHEFZD. ER1VRITLT AN HIZES A FB R EIZHNWOLI TS A, ITF TIEERIL
TANZIZESS FB BNEREED TS, FRZ, Xy NT—T DIBELT 4 X IVTINA ADE
Kz Xk, FaovavEg, BhEGarRHT 28 L, ZRUCfEY, 2 kot FB Of e &
Fo TS, 2 KoL FB I3 E DS, B BBEssE:, 2Rkouls 5 oxtd 5 Bk 1 o
D, AT TIXFEBRTEXRWAIEEZA LTS, LML, TNHOMEEZEL 720121,
2 Wt FB 2%t L CEBIREE RSN ZMRT LERDH VY, ARG FEIIRIEML STV
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Thesis Abstract
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Thesis Title
PET Bottle Shape Design Support System Using Taguchi Method for Aesthetic Kansei Robustness

There is currently a shift in manufacturing from mass-production of functional products to
small-sized production of high aesthetic value-added products. This phenomenon indicates that
nowadays customers consider products not only in terms of their functionality but also their
aesthetics. Unfortunately, customers’ aesthetic values are often influenced by their emotions. In
addition, emotion is something that cannot be quantified easily, because it is something that is
vague and often fluctuates over time. This shows that due to the inconsistency in customers’
emotions, it is difficult for designers to extract product image. As a result, quantification of
customers’ emotions into understandable design elements becomes inappropriate and incorrect.

In this study, this dissertation presents a methodology for a robust design method for assisting
designers in enhancing the feeling quality of aesthetic products by accommodating inconsistencies
in customers’ emotions. This method utilizes the robustness principles of the Taguchi method. The
robustness of the Taguchi method is applied for quantitatively analyzing the robustness of an
aesthetic design solution which is applied in this study to the design of PET bottle shapes. Due to
the different characteristics of the data, the Taguchi S/N ratio is inappropriate when applied to
aesthetic design. This study also proposes a novel S/N ratio formula for aesthetic design. The study
confirms the effectiveness and robustness of the novel S/N ratio formula in the robust design
method for aesthetic design.

In addition, due to the strong demand for high aesthetic products in the market, the proposed
robust design must also have a relatively short production time. The current CAD technology
focuses on the functional elements of a product, and therefore it is difficult for designers to
externalize their feelings during the product development stage in CAD. To address this issue, the
study also proposes a step-by-step method to integrate the proposed robust design method in a
commercial CAD. Several evaluation methods are also proposed to evaluate the performance of the
generated aesthetic PET bottle models. A new system is developed for commercial CAD to provide
design automation for aesthetic PET bottle model generation. The system is equipped with
evaluation features to analyze the performance of the generated aesthetic PET bottle models.

The developed CAD system, automation of aesthetic PET bottle generation, and evaluation
have all been tested to generate an aesthetic PET bottle model that satisfies the designer’s aesthetic
intentions. The automation mode effectively reduces the lead-time, as well as human-related
failures, which are common during manual design. Experiment validation with the generated
aesthetic PET bottle model was carried out to confirm the effectiveness of the evaluation method,
with positive results.
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A Study on Relay Selection and Routing for
Cooperative and Cognitive Radio Ad Hoc Networks

With the development of wireless technologies, autonomously distributed wireless
ad hoc networks have attracted much research interest. In such networks,
infrastructures such as base stations and wired connections are not necessary, and
mobile terminals can directly exchange information to each other by relaying data
packets. However, data are transmitted by the multihop relaying, and the wireless
channel condition and topology changing significantly affect the performance.
Therefore, it 1s important to appropriately select the relay and route. Another
characteristic of wireless ad hoc networks is the abundant spatial diversity provided by
the dynamic topology and broadcast nature of wireless channels. Cooperative
transmission has attracted much research interest due to its ability to efficiently
exploit the spatial diversity to improve the performance degradation caused by the
node mobility and multipath fading. The basic operation of cooperative transmission is
that the relay retransmits the overheard data to the destination in the second time slot
when the destination cannot decode the received data in the first time slot. On the
other hand, cognitive radio (CR) has been recognized as a promising technology to solve
the scarcity problem of the limited radio spectrum resource. In CR, cognitive users
(CUs) can use the spectrum belonging to primary users (PUs) when PUs do not use it.
Additionally, PUs and CUs can use the spectrum belonging to PUs concurrently if the
transmission power of the cognitive source is lower than a certain threshold such that
the quality-of-service requirement of the primary transmission is satisfied. However,
although the relay selection and routing in cooperative and cognitive radio ad hoc
networks are important research issue, they are not thoroughly studied.

In this thesis, when cooperative transmission is combined with CR in wireless ad
hoc networks, the relay selection and routing issues are studied, and schemes that
1mprove the end-to-end reliability and transmission power are proposed.

In Chapter 1, principles, research issues, and conventional schemes of wireless ad
hoc networks, cooperative transmission, and CR are generally introduced. In addition,

the background, purpose, and position of this dissertation are described.
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In Chapter 2, we propose a cooperative transmission scheme that
semi-distributedly selects the relay with the lowest theoretical bit error rate (BER) in
IEEE 802.11 based wireless ad hoc networks. In the proposed scheme, each relay
candidate can adaptively switch its relaying protocol between amplify-and-forward
(AF), decode-and-forward (DF), and no relaying (direct transmission) according to
channel conditions of  the source-to-relay, relay-to-destination, and
source-to-destination links. It is shown that the proposed scheme improves BER
compared to AF, DF, and no relaying.

In Chapter 3, for cooperative wireless ad hoc networks, we propose a medium
access control protocol with distributed relay selection using group-based probabilistic
contention and re-participation. Low outage probability, short contention period, and
less number of acknowledgement packets can be achieved by defining the contention
and re-participation probabilities of each relay candidate based on its outage
probability. Simulation results validate the effectiveness of the proposed scheme.

In Chapter 4, distributed ad hoc cooperative routing (DAHCR) schemes are
proposed when cooperative transmission is performed in cluster-based multihop
networks. In each hop, the relay and receiver are probabilistically selected based on the
required sender transmission power. Simulation results show that DAHCR schemes
reduce the required transmission power compared to the conventional distributed ad
hoc routing (DAHR). However, compared to DAHR, the complexity is increased by
DAHCR schemes.

In Chapter 5, we propose a primary traffic based routing algorithm with
cooperative transmission (PTBR-CT) in cognitive radio ad hoc networks where the
underlay access strategy is used. When the primary source transmits data in two
successive time slots, CUs perform preliminary farthest relay selection based
cooperative transmissions to enlarge hop transmission distances to reduce the number
of cognitive relays on the route. Simulation results show that PTBMR-CT improves the
average end-to-end reliability, throughput, required transmission power, and
transmission latency compared to the conventional primary traffic based farthest

neighbor routing.
Chapter 6 concludes this dissertation.
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NEBG ORETL B O EmE IR LU, 6 LI TN D,

kT 7V r—va s LTERE Ry T — 7 REEFEIT RN O IA L O /N &
YHSRAR DO FRNER 2O TN D, Ny T U LZEOFRZE < T2DI2, K% o/ MU OEREE
KERTICLL2EERIIFFSND D, AR TELEE, ENTE BITELS, 2 b OFER T T
B SN ERAEIKICE, ERkEY LIEDNITBEWELE, BN TOEMERKRD NS, THersy
# VR ZR(Analog-to-Digital Converter, ADCIZZ D F LR HEEK T 1> 7 THY | WBKTE
JE - ARE S E~DERDFFIZEL L,

AWFgEI%, ADC OIREE(L, KEH, MbZ A E LTW\W5, EIREFE 0.5V, HEE 1
uW. ZfREE 8 By b, ZAHuUEEE 1 MS/FP, MifE 100 um A D ADC ZHEAFEMREE LTS, &
Iz, ITEREEERLEE iR o mdl, RSREERE S D, S, BgE 5 HiEoE, HofiFeess
E5E T, JABEDORESCHIZICS UTEIKICHHSTE D L 912, ROz > TEWENZIET
B TE5H ADC DEBEZBRL TV 5,

FBLIEIFHTHY ., AMEOERES ADC 7 —F7 7 F ¥ IZ X BRI 21TV, AIFIE T
B e (Successive Approximation Register, SAR)ADC % £2f LBl 27 L T\ 5,

%5 2 ®iX, SAR-ADC O fEREIZIN U2 EIEHEIZOWT, BT /L & LIz [Bl AR O RifE 51
EZORFORIBIMEZREFT L T\ D, 2LV, SAR-ADC OFHERL T v v 7 O feiid 78ax it /N
T A—2 LBURD SAR-ADC &EHIEB T 2 ikEDHMEIC 72~ T2,

B3 EIX, MIKEEEMEEZEZB T 572010, b7 U VR RN R S EHERIZEN D A A > Fh]
BOMWRELZUGET D FEZIREL TS, MELLEMEATECLY, BB — AT v
TEEOBETH D5 H ERN 0 EMEN, BKEEICBWTHRENDEHRIZITOIL, v Ialb—
a AT K Y EE ORI b ONCEERE OUGEER R SN TV D,

%4 F T, 0.5V OEJREL CTEET 5 SAR-ADC Okdt, #E, fHlfE RS RS T\ 5,
55 2 FCH D IVTCEERMERE R U ST 5720 B AT RE R U INE BB T2 HWe T Y 2T )
7 g5 (Digital-to-Analog Converter, DAC)# 42 L T\ 5, HFHIZER I/ DAC OF T ¥
JAHIEFIEIZL D, 0.5 fF ORUINEERFOMEHTRE L e o7z, S HIT, 1 EEIC 3 EDHEN FIHE
72 LG AR DR R S NEMEHE S KRIEICdGE Sz, BIELETF v 72 L0 EBHROMREIEZE T
® 5 Figure of Merit(FoM) 23, 0.5 VEIED ADC & L TIEit i E L ~UL d 6.3 fJ/conversion-step
THEWET S Z ENFEFESN TV D,

955 FCIX, IAFAPHIC DT o THEIREE, 2fiFae, BHEHEAZE X 5 Z LN TE 5 ADC OF%E
AR, RS R R 5TV 5, SAR-ADC OFEEE— RZBIEWNE TR, %352 & T,
VU UREEAREL LA SAR u Yy ZEIERE . 7y 7 EMERILS AL b5 IER
o a7 AREEARES N TWD, RIEF vy 7OREICL Y, EFREE 04 VA5 1.0V, 4
fERE 4 B b2 5 10 By  EAHIPACOBEREFESNTEY . 0.4 VEWEREZIHBWTH 4 O
1.8 FLL EDEhRTH 5 3.4 fJ/conversion-step & W ) PERENFER I LTV D,

56 EIIMmCHY, AFEOMRELENI L TWND,

PLEEF 512, AT SR, R CTEMES /N OB R R ADC OEBLITE L RS,
FIELT=bDThY, T¥E TZEFETDHEZARDRLRY, Lo T, K XOFEH I L

(L%) OFEZTHERPDL LD LRD D,
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F i CE H o
Peer-to-Peer Video-on-Demand System Based on Video-Data Popularity
BYE T — & O R EIZFESNW- BT Y — BT BEESE v AT AT HHF5E)

AMFZEL, BT — 2 OREROER A HEE WA (E77) M CoBmiNadTH> 2 & CRImEYE / —
ROBMEEM 2T 5, ©7 Y —ET7EEESE A7 25 (P2P VoD v A7 A) OMREm L& B
ELT=HDOTHS. P2P VoD v AT A, BE[T—X OMEEUE % BT I CHOBmNAT 5 729,
Bl — 2 N EEDRR 2L AT AOMEREK TPENEEYE / — ROBARHINNN R Z 5. AL
T, P2P VoD 3 A7 ADOFELMRETH S, ETHE, BfT—ZEERrTa—) 7, Fh
FHUTHOWTHETL, ®ET—4# 723 Peer-to-Peer (P2P) v hU—Z7HTCENZ IR L TWD
DEFT, BhET— 2 R EICEH L2 LW AR LT

ETRRERIZOWTE, P2P Ry NU—2 EOFRFTIE LEE S S ITHEE LTc T — 2 8 K E A
UND 11— WA Ry JEAR— 2 AR ER T HyDiff 2422 L7-. B OMREET /L O 3T,

T B DEREE G LITHEE LT M E 2R3 2RE 0TI, @7 KR ERIRR 2 5

TENEELL, FTo, WUIRHEERNRAE CERWVER, HEEELE L RO R E DN E
K720, REHEMETTHZ DD 5. —J7, AWFROEERFA T, P2P Ry NU—27 LT —
X DRI K FE s B RO T M E 2 AN D, RTINS M % b SIS LA T, e
T N E DRERE DI K FEHEE IR kT LR C b 570, B M EHEERIRROR EN A ST
5. I, FEBEOYE KT L HEEE REDORRZED NS L IR D728, MERET VA X0 EunfE vy
FHZENTED., UIalb—raliHMliick v, $BEGN0H A28, AR, HRra
A KR EDSINOHER LT

BT — Z K EAT V2 — U U ZITOWTORRITIY, FBe 7 I LEDRNT—4 -
E— ADZEHEE B AT AR EA LT — R « LT ¢ P HRARE L. —i%D P2P
VoD v A7 AT, E7ICHEM) 07 — 2 MG E LT 720, B 7 ZEDOT —FEERIIL UT-EE
FTF—E 2GRS, W T LT RAEHWS. LsL P2P VoD 2 A5 AT, @il
DICEEA Y Z AR DT — & O FENE L 72 D72, BEFOHEMHT 7 AT X825
&, P—EASMEHO BT I TEBEEYE /) — RO T IUL B — A HUZSINTE 720, —75,
AWGEOHREZE T TIL, TSN T 13 AT MTE U T BV R E OIR Wi e — 2 0323
ez, —EOHIM e — ARG/ LICEMEDRNE—REZ(ETE S, UL, Fzn
T H B ARBUIEGIISINTE, 7 OFEEEFIAZEN M ET5. 2 b— 3 URHC
£, BEHFOFERANE ©7 HEFHERIHZE, FAERMEILE S L ORGSR LT,
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WLBEEDEE

& H % 3806 5 K 4 R o

AMCEAMEYSE . A B2 BB A 2% Wt (T5) #EH¥ &

Rl B HEF AN AR T i [ Sl

B2 BB A% T Wi e

BE SRR A% it (T <Fh 305

T (L5, &L (L% =EEmERNOE PO R, Peer-to-Peer Video-on-Demand
System Based on Video-Data Popularity (Eh[& 7 — & O K& FEIZFESW - B 7 Y — B 7 B EEUE > AT
LZBHTDAF%E) ) L, S5EI VBRI TV,

Video-on-Demand (VoD) A h U —=X 7%, WHEEF 3K % OUf & 705 A I 2 7 CHllyjl) & AT AT
RERA X —xy MNEERUMEIEATHSH. FTH, Peer-to-Peer (P2P) R NU— 7 HIZFIH L
TS AN BN EESS 2 /BT 5 2 & T, BEY — N2k D7 — X EEOKRA e/ e T
Y —ETEEEE AT A (P2PVOD v AT L) BIAHREEN TS, Lo, BT —X O
HROVAE A BIEE AR CHOHMINZAT 5 P2PVOD 3 AT A TlX, P2P % v b U —2 28T HEH
F—=HDEREDRVICE > T, AT LAOMHRIE TRV — SORAMREINIAET 5.

AR T, ry NI =7 TR ET2EMET — X ZREFT DT OEIE, b b, BT —
HEREZER L, P2PVOD v AT MMIRLERBERED 5 b, TOMRICKEREELH 2 587 K
FHERE L BIE T — X KEARA T V2 — U U IHEEICOWT, MREA M E ST B LWFIEAIREL T
W5, Fe, YIalb—ia VRHlZ Y, BEFELFRE OHENS, ST o0REFANAEMRZ
EHRRLTWVAD.

F1ETIE, AMEOEREBW, fLESIHIOWVWTIRRTWN5S.

%2 TIE, P2PVOD ¥ A7 AMILEREHED 5 b, BT RBHKEE L ®il T — X EA TV 2 —
VU UHERE, TR ENEERBT L7100 TIEEZOMBERIZONTIRR TN S.

%3 W TIL, B 7R A FEEBLT 58 LW FE HyDiff  (Hybrid search based on Diffusion ratio)
ZIREL TS, HyDIiff I, *y Y — 27 FORFTHRE REN S Xy U — 7 B TOWE K E L
HEL, HELLELREZD LITRBET LV EHEWS T HIESMRBETFIETHD. vIab—ra
VEMETIE, RBERE LS S LI R EAHEE T AR TIE L AT, BEFRIHERY O E
DR THDHZ L, £, IERTENHERYZBYICGHRE CTE LA TH, BETEOFRFE W
RN A FEBTEZH T EERLTNAD.

WARETIE, BT — X BEARAT Y 2— U 7 B EHT D LTk Piece Lending 2422 L T
W5, PERFIETIE, BB OSCEET Y Z R T AW T — # O K ENE L 725 VoD AT LD
FEPESRR T, FBe T, BUE / — RIC X 2M8h7 LICIZE T O T —Z ZHIZSINTE 72
V. R SN Piece Lending 1Z, HHESINE 7S K FEOICWWT R T — % OZEHEAE LT,
BB EDSFOEBREI SETHMMAEZEANT HZ & T, TORMBEEMREL, ©7 OXEH AL
AREZH ESETWD. £, VY ab—ra VBT, WERTREERTRES KO T RE D
TR, BOWHARBEELZER TELZ L2 R LTS,

KBICESETIE, EEONELEZE LD, KXoOkimal<T\5.

PLED@Y, ABFZ2EI25 0, P2PVOD 3 2T LADMREIZ KX /R B5% 5. 2 5 7 M2 HehE & B
F=HEEAr Y 2= U THEETNZENICHOWT, BT — & %M EICHER L CHREZ M B S8
HSTEODFIENRINTZZ EIZR0, FROBRRITTE R, TEEFGTDEZARD7 .
Lo T, KigXoFEFIIHE L (L) O EZTIERPHLIHLDERDD.
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i CEHE
1B B AR s g & U 7= M ia PN 28 RIS g i oD X RRIEITA A— 7

MO AN THOMIA L, 10 um FREED VA X725, ZOPRBIZIL, M B, Bum s
#0100 nm YA A EE/REREZE A RO, T2 TOZEMOWIN T, BEEZIZLHET D510 )
B nm DRSS, BRI B D Ky AL 72 SR O FEEFE A>T D, MRy
R AAEIR 21, 22 BIREE COAMBIS A )y -« R OREELHERED BIHOVIZ DUV T DA,
DILEECTHY | FHT, AKFE 38O 7 BV EOREEZ 0, M N B S50 AR P ED I b
INRAIRTHD, X Bkt 3oy A A fiRe CHkD HZ L% FTREE 32D T, FEfhNTO
RS b NAHNTHIICEIUR, SV DIERPERTF TEDHEBZ LD, Fiz, T /MEEED
REERRATIZ O D IURD 7ot — Lo b X RR BB A(CXDM) 2 A B PSR CHER L 7 3BH
BHTEAUI, A 27 Nkl e B EORERT ~DOED BT D, ABFFETIX, Zhb X BREHTAA
— T BIROTREA ST BRI B RIED —o LU T, AAEREID K FRIRBERIEI S A Bes s
T F ORI AT T ARG ERE EERE A T BRz il U= X BETA A— 0 7 2 BT,

B HEOREEZA VA FERN T AN BIIZHTETT 5720 SRAERSIARED 35-90%% (549 Hitehit:
AR LT KO B T2 b9 52 85 B UT=, =6 T AERHEEE 20-98%rh D#fipH
TO X MRS E ATREE 5., B B SR LU - IR BRI E 2 BT . VY S — L IE78Y
FERI A LZ2D0, RO NAHIEEZ LD ATREME -T2, 94-61%rh O T 13T A—4
— RO, fERIMED I b2 BIERL | FhbtE /KB W N P RE R Z LA B LT, S512,
84.2% rh Jz O 71.9%rh THUSL 7= 2.1 A SfREED fkiEEC RS/ T IR 3D i
ZAEHS, DR ENEENE — R C BT RISHV, EEHITE T X SubinEfmTix, &
S NTE S DR — i N AHNHITEIL 7230 AR b 2 ARV R SEBRTHAI /R D L& 2 Bz,

WIZ, BB SR EE IR AR A FRHee O R RS, (IR CXDM (ZHRH LT 1B EE IR T KRS
M EREEE A B LT, ZOREEE ARSI TR, v (/v =t al—&— v A(/uf V=
IH—ELOHTDZET, um 5T um A RORE AR, 20-94%rh #EPHCAKFIMRRER (RFFL 72
GRS IR RN EDBADNEITEL N TED, B E OV R T 0 2 2L
S CHEE %, SUlEREERIE 32 8T, LSRRI S 1T D B A IR FTRE T 5, A
TYERILTZ 7 um OIEHABRE KFIRREHZ DU T, SPring-8 1235\ TR CXDM S5 F2hiilL T,
FONEREER 182 nm AfREEC R LT AZ LI T-, ZHUCEY  ALEEHMEE CXDM S5
BREKFIRREHERU A2 CHY | SEFBIREECE 0SS Ol R E e FERE 2R O P& & O R b
D= DD G2 — )L 70 AT LRSI,

T2, LU EOE A RN S LT AR - R0 X BRAHTA A= 7 OB ENRFFE D BRI E
RUIRIAG A0 X # A I fL——FIAbL B 7 X BREHTA A— 0 7 ORERE ATt A i
77
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WXBEEDEE

W& 2 3852 = K 4 sl
OCHEAMYE . Eh BERBRRTIERR P+ i e
Al BERRRTFHIR HP M+ Tk ER
Al BERRRTFHIR B (T%)  m IEE
Al BEIERRREMERIR () PR A
Al BUERTSIRFPRTFREREE LR o s

b (B (BT (B @ LR E R N ONLFE R S, T I IR B & dih & L 7= e
W ZE[HIRE e R O XARRIEHT A A —2 0 7 LU Rim9Fm &L el i A8 Lk ST,

AR XBRZ KD AEMR Sy T OREEIFITIL, KR OESE XS TETz, 5%, IDRDFEELE RiATIC
1, ARGy 7 OB ) PR B XA B O AR IE AT CAE RN O pum B A KR O3 nm 43 iR BERE S
B BB MPEE BT DT e X B E AT IE DB N B EN TV D, FEFH T, HEHRE DR
FEHIE N 72 70 X SRR E AT O RBIC BB 2B 2 5 & 0 L8 2 Frslae BR B0 i A 9l
ZBAFE L. fhdh T OEAE S FHEEO NAPIHIESC, e 7e 2 e — Lo b XEREIHT BRI EE 5
(23T 2 AE R IERS Al B TAR EMEAT IS A L IR O XS AR O — I 2B 2 9 & LT 5,

BT, XERE WA T AR DA A= T EROBUR BB L7203, Bk %
JE I FEHAEER B N CORBHERIEIN N EE CTHHIENBR ARSI TND, 5 F(2IE, XEREPro &
WEHL G . XA i RS AT ot — L o MR BT BERR B IE 38 T DS AT D SRR MY, F7=, 5 ==
T, T I 28 B LA T R 7B 22 S0 78 F T B 2 80 ) e E O E S RO I T D,

SEUURECIE, AR VR it P A0 2 1 B RS O e . SR AR RO B R AR Tl B O TR 23R~
HNTWD, il FEBRZ U, BIREEE N, KERKEISE T8 AR S OB IE  IE RN+ 72, 48
K EE 20-98%rh #iH CZEENE 0.8%rh Z 22K TEXHIEABGNICL, [RZEE 2 W& A E R dm o
T EE R EEBROFEMR PINEZ ML L QD BHEETIL, & AEY Y T — 205 5 O HI T XS
E A ERAT SO DAL TS, TR EERIENC LY | B BB S R FEZ AT RIS 2 b S TR XRR 33
B = fE kS OV BB S B 2 R 1S d 2> D mE L (84, 2%rh) AR FE (71.9%rh) T C
XARBIPTIREE T — 2 ZUNEEL, 2.1 A S FERE COREIEMRNTE4T > QD B DIBEE T COEKEZE(L
&R N F AR T, B AE S T OSIEGEE b ZHEL TV, B AE S 7O R UER
BNFRATG  NLAAEE AL AR EN B — RICH T2 2 EDVRE T, v, b oo i B 55 il 4
UG OB REBIET, EREO#) ) AT 2R FIELL CTHE THLLFHITED,

FOSETIE, B B IR SR A S RS KRt — L U R ET B R SR O - D 4
IR BN UM E L E AR RS TN D, FT7oIZBHZE LIS O R RO, JE 2518 L 015
VEZREDSFRAA AL, [RIZEEAS, 20-94%rh &iPH T2 EME £+ 0.5%h 23K CE-ZemHiEIn D, 2
W&, [RZEEE AT L BEERH RO KR UEHERL RIEZ @ U T, RIZEEOBEEO B S
DREN TG, HEETIE, KEE Tum OFRTL B EERA KRR B O IE A ST 5|
RIS be i 5% SPring—-8 T i L7266 K COAKIE F ot —1 o MXHR A e £k L . B Lz[E4r
RE = IPBOBIEIERE R FELRARDITND, 2 fFRE 182 nm TROAVEIERMAKL - D E 15 L
BUEIZIEZ 7MY 95 500 nm A XOEFH LA R UT-, ZOBIERERIL, e FBMEioE
FEEBREE R L ClIFm RO RE BN EE L, ZED LR 0O NS PR I 72 B 2k
REFHITED, £/-, BB R2EEZ T EEORSRAZR W B E DI BN #E RSN TV D,

F5\E T, A BIBASE L7 EE A BURHME AL RE O BR L L T Xk i i & it IC Lo BB R
SRZEVEREIR D UEZZ A E D AT L0, X A HE 1L — W —2 XMl & Bk A iEiET LV o
T BRI BIR L7 6, AWFE OB 0 B~ DO & S FERBENR 5TV D, i
BT, BIEICBWTRIFZEEREEL TD,

PLb, KX ONEEMBD D &, FHIL, FBl A RGNS EERBERIEET OBRIc kB L, &
MRS B OFEREM I EH IR CE 2 XREWTA A =V VERE R L Ll TE 5, A
XOEFTHDHENU~FE, FA~LEIT, TRENFHGERCE LTI TBY, £=, #f
RNEDOTFEHEEIT, BEESHHEENOE SIS TWD, Ko T, KinXOEHIIIE LR
FYDFNLEZ T DEER DD HD LD D,
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Online Structural Analysis in the Processing of L1 Japanese and L2 English
(SCERAR 0> SEIRE [ A 45 AT
REEL LCORAHEL 5L L CORBIICET 5 AL

H A NSBB8 NSRBI DB ST 2B DN 5 T, SEREEEE DI
RESCHMRI TR 5.2 B L SIS SHERH IR CREEONEE)S, AAGERRERRE DS A AGE & B
B ERH_ECTOSEMR AN BILTW D O E RS D033 B 5. fFilE LT, FEED X H 7
FEEHTERIO SFECTIL, BAZ 52T Bl 7= RS CEIEAOE FASMERETE H722 £ & v, ISk < o
182 TS A HRRANERDM T Z L D3 S CWD., UKL, BIFESCRIZEN D HAR
FEOD & D 72 FEHREM SEECIY, £ OMENIRHED 2 SO I 2 SERIEmOhi 5 35
FEEITR/2 D AREMNE 2 HiInD.

AFRSCClE, (D) SR OBMER, Q) WaEr 74 107, Q) EEOBEMRER EHIOES, AR
FERTREAVEC 5.2 BB IOV TR D720,  TERIAS AR E R > TS EEE HHTTEN
INTT) DX D 72— BEIEERIE 2 O T —T L XA O EEERE 2, ARERESEN G AT A AV 5
BRI L0 FHAI U7z, BEFREIMEGE O T A SO L7 AR R OB & D, AAGES—T o/ SA S A AU
LB, (1) B RIS OB 2 T CSCOREEAIEERIE SR S D RNCIE LW SR AT
W22 &, @ HXxTOEANIRER L7 SR OB 2 BEOFGEEE T8 % 5%
HZE, EAGMNI L. F£7, Q) SUHEED TRIOI S IFFEROEHIFRICE SN, S HIZEHER
iR ST L0 EETBERME 2 fRE 3 D IE A E < BUL D SCTI, ST I nirelfig 4 (/9%
R, ZOTOBOINCD D EMIERT 5 Z L Z2RLic. 2D OFERND, FEE TR
ERISEECH D BAGEOHMHZBWT, ERH ETE LN D LD = >DO SFEE M ELET 5
T e KRR AW B LD T ERND BTz

e T, BARANIGGESE B OTGE SIS 2 ST RS ORI Z I\ T, SR NGB
B3 DR CE R H A & X DIV NN, BiEA0 PRI LR OM I E S 24 T
Tet R FIREAT o7, TORER, AARNRGE T EE 1 I0GENGERS & I RaIC B BEEL O
EEARGEE UGl TR DEADHEER ST &5, SCERGREDRE s, fhEhaa o
FZOWTIEREERE & AARANISESEE ORIE OB A S 7eW—F, BERIOMEHIZ W T
TN—THCHEZNR LN, AANRGESEE I OERICIBOW T BB 2 hEhiags cra-> ¢
FAWDEEDENZ LAVRENTZ. THHORERIC LY, AARASGEFEE & S3E 3G DO
VBRI FER CIEEI B DRk & OB IGEODR S D = L AMEE LTz

DLk, A0S, AAGESCUBN RS 5.2 5 SRBEMa ML L, HAGERSE D L BT 2 BR
225 OSREE# A HIRE AW CRHERERRE TR OSEMARIRZ1T 2 L5 SREM ORI 2=
iz @ AR L, EBI, BEiE e L COEEICRB W UISHEHIER R a2 TH Y,
T DI EBNARNEEEEEE OBEE SR T 0 AW CREESES LA U X 9 I OREERO S
EEE TE72WRK E 72> TWNA T E A LN LT
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WXBEEDEE

TS 25 3853 & K 4 R R
WOCEAINE . Bh BERRJCRIEEEE DEME Ak M
Rl SRS THME Al B
B Ph. D. NE AT

EEEBNEEARE | ML) G R

FEERERRT). BELEOR - A7« V)RR EEBREOEEERGH L [Online Structural
Analysis in the Processing of L1 Japanese and L2 English (CCEEfR D RS - BEEEE L
TOHARGELE “Fihé U CORGEHEMICEB T MBI EIIMRGE) | CEL, R6ENDRDL, K
MR, FEHBREM L WO REE L IXR R OMELFFOSEE NEE L T2 HAGEES S, HAGE
P L OREESCEARIZ I W CEERF ETED L 9 e#EE T 21T - TV D D Z 3R EM PRI RREE L
LD THD,

BIEIIFM CTHY ., RFEOERE BNZBRRTND,

W2 ETIEL, B OBRMEE®M H ARGERELILC G 2 2B WT, fRHH AT X1 L%
W AREREBN RO R 2 WME L T\ D, ERTIX TEMPAKREZF > TWbEiEL H
DTTBWNT ) OX S e—RBWREA LS T —T7 VXA OB 2 fEE L, B & T
B OB HRZ O CCOEERBERME DN EE SN OANCE LW Z TPHIT 5 2 & 2R LT
Wb,

FIETIE, FH2ECTHWEY =T U S ASLBLIZ BT, & PAEATCREER L 72 SO AR
DL Z T HEROF B E PRI E L 525 2 L 2P 6L TN 5,

AT, UHEO TRIOMR S TFEEOBERERICHEIN., S OICBEKRHORIICLVIE
TS TANE 2 T T 2 AN E < BUAL 5 30T, BEAFRRR S I 2 R K57 DRI & < |
ZDTOBIHINT P DAMBERT L L E2RLTVD,

F2, 3. AEDOFERNDIT, FEHHZRENSIHTH D AARGEOEMICI VT, FERFH LT
HID LD =S>OFFEERDEILT D Z & R < HEELEICHWH D Z EBHEND HILTWH
5, Flz, T OWERERII AR OSCERIZIS T % SEEM O EN 2R 28 2 72 it 2 om
WCHEE LT, MEESITICE T 2 FEEHHROZEIL, SCORMIERBEMESFEE S T2 Z OS5 O
BeETII 72 < WIGT OB H D vy o . T E CREBEZ XM GIITON TE BT THLAL
NI > TR T2 WO TOFREREHE LT 5,

5 E TR, FEENWFE LA RS DBICEFEEREZ LSO X 5 ITHAW D NITon T, BiFEo
TAEREEROBERICEREZY T T it AEBROFE R EZHRE L 0D, ERERNL, H
ARNTERE T E IR RS & I RAIC B EE EA OFE L B H GRS L CiR-> TR 2
BB HER I TS, £, GEREREDORE RN G | hBhE O HIZ SWCIEREERES & AR
NIGEFEBEOMENBRON R TeDIZH L, BEROERICOW TR V=T R THE
RNV, BHARNEEETEE 1L A B85 2 s Tt TR YR RSN TWn5d, T
DOFERNG, AARNEGEFEE &SGR REREE O OZI1T, BARNFEHFE O BB I3
B HER N RS AR EETH A Z EICERT A Z ERH LN E > TV D,

B 6 W TIL, BEICBITDMROEL L IR OBRIELZ BTN D,

PLE, RFaE, SESEREREZE L CHAESUBICEELY 52 5558 REMRAEL, H
AFEGEE D LA BT DRI 2 b O FREE ® 2 RIRRIZ VY, SEEE RO BRME SRS 7 5 ATl ST
WETHROEREIRZIT O L WO FIIT~DEEZH LML TWND, EHIZ, B EfEL LT
DHFEIZB W TLEEH RGN ARTRTH Y | 20 Z &0 HARNREETEE O S CHfR 7 1
T RAZBWTREERE &R UL O ITHEERBIREZfEEH TE R WHR LR TWDH Z EE2H 6
MZLTWD, AFFEDO LRI TR TEEZ AW BB R L L CHGT D L Z A0 7L<
RV, FElo, THDOREITEFEE N BN L CTHIIHEEIN AT O T2 DI LB e m B SERE ). IE DY
\CEDEFEL IR DB RFHEATDH LR LIZENZ D,

FoT, KX OFELHITE L (L) OFPMEZITLERBHHHD RO D,
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WEET %5 3854 & K 4 s 1F

i CEHE
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Thesis Title
Identification of Structural Parameters Using Symbolic Time Series Analysis and
Intelligent Algorithms

This dissertation presents a new approach for damage identification of structures using
symbolization-based intelligent algorithms.

To implement the concept, a two-phase approach is proposed.

In the first phase, a symbolization-based negative selection (SNS) algorithm that combines the
advantages of symbolic time series analysis (STSA) and negative selection (NS) is proposed for
detecting the abnormal states of a building structure. In SNS, no prior knowledge of the structure's
abnormal state is needed. Only the response of the structure in a current normal state is used as input
data. In addition, this approach works fine even with one sensor, so it is highly practical and flexible.

In the second phase, after knowing the damage occurrence, we need to determine the damage location
and quantity. The method for this stage was named as “Symbolization-based Differential Evolution
Strategy” (SDES). Differential evolution strategy employed here is intended to minimize the distance
between SSHs that are transformed from raw acceleration data of a real structure and candidate
models. Accuracy of the method is theoretically studied and explained including the effects of
parameters. SDES was numerically compared with Particle Swarm Optimization (PSO) and DE with raw
acceleration data. These simulations revealed that SDES provided better estimates of structural
parameters when the data was contaminated by noise.

Moreover, in order to prove that the method is indeed applicable to realistic problems, the computing
strategy for SHM is experimentally verified. Two different structural models, small model and large steel
model, are utilized to verify the proposed approach. Experiments using the small model were conducted
at our Laboratory, damage cases were considered for different locations and degrees of damage. Data
of the experiments using the steel model (carried out under the US—Japan cooperative structural
research project on Smart Structure Systems) was used to further verify the proposed methodology.

Finally, the conclusion is given. The damage identification using symbolic time series analysis and
intelligent algorithms is proposed, and it can detect, localize and quantify the damage accurately. The
symbolization of data alleviates the effects of harmful noise, employment of the intelligent algorithms
make the whole procedure adaptively and efficiently. Comparisons with existing methods show that our

proposed methodology is indeed a powerful tool for damage identification of building structures.
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TR OIEERN RS ND. £ T, HAWIS I ORE JITx, EAWG O (0,1, 2 Hz)
NIWITF Y N =7 BRI KT TEEEZRG LT D . FRlZ, 1.0Pa OEE WIS AR v b
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— a3 VEIFRN/ERL T E DFFIN—AEHI AL L, (1) 180T, B ZEORED A
Xy T AP FHET NEANRT DT V= T T T REE, (2) 1R A ETIT g
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TSRS CORGEHITSED Z LI Lz,

FERL, XV T ha Uy LERERAT ¢ LN A A S TSR L AR T
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Augmented Reality on Geometrically Changeable Paper

This research explores a technique for enhancing the integration between physical paper and
digital information using augmented reality. Conventional augmented reality systems overlay
virtual information onto planar objects such as paper. A piece of paper can be rotated and translated
in front of a camera in order to view virtual contents in 6 degrees of freedom. However, people
usually handle a piece of paper by folding or bending. For instance, people fold a piece of paper for
holding it easily or bend it to follow the shape of their hands. Conventional augmented reality
systems do not consider the change in the geometric property of paper such as folding and bending
as natural interaction. Therefore, it is necessary to implement such interactions in order to enhance

augmented reality.

Firstly, this work includes the modeling and recognition of folding, bending and cutting-based
interactions on physical paper by applying a matching method. This work proposes an automatic
recognition of the folding applied to physical papers and the transition between folded and planar
condition. Secondly, the folding is extended into a bending interaction. Thirdly, regions recognition

on paper is extended to allow the user to cut a piece of paper and track the pieces independently.

The system setup is then extended using projector-camera setup to allow the user to view the
visualization directly on physical papers. In this case, the system can be implemented in larger
area. By using the random dot marker technique, automatic content alignment is proposed. It
allows the arbitrary movement of projector, camera and physical paper. As a result, it is not
necessary to fix the projector, the camera and the paper beforehand and the time-consuming

pre-calibration procedure can be avoided.

The proposed method is applied in order to realize the visualization of geographical information on
physical paper maps. User can fold, bend, and cut a piece of paper map for interacting with virtual
contents. A system architecture for building augmented maps applications that retrieves the
geographical information from the Internet is presented. Using the proposed system architecture,
the paper map and the virtual contents can be retrieved on demand so that the augmented maps
application of any location can be made. Moreover, in order to support the user mobility and recent
devices, the implementation of augmented maps on mobile phones is explored. Furthermore, the

interaction of augmented maps is also explored by realizing pointing and tapping gestures.
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U CJRFTANZIGS ST FIINL , FEE R I fIC s TN CEHTEAERELT,

F1EIIFiaCTHY, I LU T InAs RE Ry hDOT ANARIEH EOBREENEE B — R 7
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FIALT, 7 EEVA XOTENLT 7 A50HK BUNED) 2T L1k, BTRM %
B2 BN RRE S BB L TCWA, SOHICTENLT 7 Z{LIEOKREIEEIC L > T&T Fy Moxt
LTRSS ZEL, B EE I 7 FTEHZ L2 EIEL TV D,
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THHGNT, EEE - FRSESEER L0 ESTO 7 —u LB SERT A BRI Lo G TE 5 2 &
LTz
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vFEI ) — RICEHAT 52 ERRSIFFSIN TN D, ZOFEGFEITRNZ D720, /IMCEEIcE)
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v FIE WIROBREES R Y NV —27 ORI, T E, TEEFGTD L 2ARDRI R0,
Ko TR OFEZ I L (T5) O 22 T 2EERH LD LD D,
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Fim XEHE
Chemical Biological Studies on the Regulatory Mechanism of Tumor Cell Migration
(Fr ST NSA T WP K D DS A e il 2 i AE R A O FRAT)

& HFRBIM 2 FERPNAEAH TR LA, HDRFED ) T2 HET DIbaEFIH+5 2
& TN T I DS DN D 7 S S A D—RF5RIE. KRk RS A PR 51
SV IEEITHR T ETH D, ., MflEE & i) GEB BB T 28R TH Y . AR
FROKE 72F8E L 70> TN DD ABEBI VD MG T Dy AANGROSFZETIE, 7 2 N
A A B —DOFEITE & O TH AIEOTEERESIE & it 5 2 & T, ZOHEED—im%
SN LT,
1. T2 F7v ) <A AACMEER) FHET HH-RasD 7 7 )V 1 LB Z I U7l

WA= DBHERN R

PIRAAIE LTHIBND ACM OFFHFFEAR N-benzyl-ACM 35 L8 N-allylrACM %, in vitro
DAY J—=2 TRIZBNT T 7IVR N T 27 =5 —E(FTase) DFEEEMH A= & 25,
HEhiz, s 2{bEME, FTase DELEFE CHDL T T =NTF T =)V N T VAT =2 F7—8R2,
PNV =) UERAIERI S E R 52 Teino T, £, WbAEMIT e MR RN
/v A431 FlRIZHV VT H-Ras OFfRE~DAT, H-Ras {7107 PISK/Akt * 27 /L OiEMHA b,
EGF (&AMl D 2 CAETH Z L2 R LT,
2. T IHNVAT I A v O K DDA O SRS L ORI E DT

AR BB R L OSARMEAE © 40 FHEAZ B BN T 5720, 34 FEDOIR Sy LA
MO % 10 FEEADTEERIA W CAIGHRIET » A I L 0 EEANSEHI L7z, #iv T, &H
JalZ BT HALEMOLEERE T v 7 7 A UK L CREBRI Y T A X ) v 5dToT-, FOREE, 1k
EWNIERB 2 Z A5 ) 7K o TEND DR T & DV THIRBIC SV, SBIT,
AMFE TN AL 8 DD T A X —IZHFaS i, (LEL 4 DD T AR —\ZTN—T"5
&z, INK BHEANIT X TO X A T OMaiEEZ ] L7523, ROCK, GSK-3, p3SMAPK
DORREANL, —HBOMBIROFEEDH I LTz, ZDO L 1T, KT AT NI~ T, Mk
NI 2 Il > 7T UGS LRI 72 USRS RN IX BT D Z BT LT,
BENT, BRI HIVA ) 2 7 ZBFGETH S DN 78 - T M s YRt ds L O RENE
ZAH D S ARED/RAT = A BRZ B SN T 5720, EGF RIS CEE 5 3 FREDDN A
FERIZINC, EGF 255592 9 FSADTERIZED 70V VERMER LOFHL EFICH LT, 15 Ff
FEOHINEEEPLERIN G- 2. D B A RN DT EMNGTHE L=, W TEbn-T—2%2b &
2, BRI IS 1T 5 EGF AR HBRIEE 2 HlHS 5 > 7 UniEX 2 il L7-, ZORER,
MAPK #%50 INK/cJun #8672 E1% 3 a8V TR ThH 503, M /827 = A 3%
RSN AAES D Z LAVRR ST, FRZ, CysLT1 #8EA TT ML Cld MAPK #%#5 %1l
#9525, EC109 Alfa Tl PISK/Akt #RRE DA AT 5 & W) FERIT, ZAVE TOMENHITT
HAH SRR W B R CTdh o7, Al. CysLT1 #3813 EGF 735 | & Z 37708 A ABREE I EE
R RV TR A7 s 7 U nE a il 550 - Ch A Z E MR STz,
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WXBEEDEE

& %5 3884 5 K 4 IR HEAT

MOCEAMNE . Eh BERRRTAERR P A Tk

AlEE BIERRATHR T ik R

B2 BB A% P+ MR HESC

BEERAR MR (T e

Foh @) Bt R BIAREITERHOFAEE KM CIEL,  [Chemical Biological Studies on
the Regulatory Mechanism of Tumor Cell Migration (7 X 71 /L2531 F 1 ¥ —F5812 L 5 5 AUAife
WSO | L, R5EMNLEK-STWD,

FeEDy T ET AW ERAT 5 2 & TH RIS b AL AW e
RN G % AT e LTS 5 3 AT DAEMSFEAIEIR, xR AEGBIG 2 BT 5125720
FEFITAERRFIETH D, —F, MIEE & TR ESICEBE T 28R TH D . BATERDOK
XfEE LR TV D DBABRBICUHADEMBIR TH H, KL TlE, {LFEMTFB LR AT A
EMFOFIEIT S & DT O AR O iz = H S AS 2 fRAT L. 2 ORISR o —im 2 8 L7z,

B 1EIITFmTH Y RUFTEOHE & 72 2 MiailE E BT 2 1ERME, (L FEMTFB L OV AT L4
WA BT 2 FE AR L. AL BEIZOWTERIE L TV 5,

B2HETIL, UNR—=AFIANT 2 RT 47 ADFHEZLY | MilEEICEET 55+ ThoH 7 7
NI T AT =T —8 (Flase) ZPAET DILAEWZ TR L, 3 AR 0 5 & T IS 2 it
LCW3, #IDIZ, in vitro T Flase Z[AETHILEWME L TCT 77V /7~ (ACM) OHH#
(A N-benzyl-ACM 38 KON N-allyl-ACM & R L7z, IZ. Wi{b&E¥ DS FTase DFE TH 5 H-Ras
DOHE~DOBITEZAEST 2 Z b, MINIZEBW TS Flase BREEMEZ A5 2 L 2R LT,
& 572 DR AMERERRAT OFE R, W& %1% H-Ras O T T < Akt OIEMAL &2 MHEICHES S =
LT EEMGIT A Z L 2L T LT, U EOREEL Y W& Flase [HE &K ONEER
EIEMEZFFOZ LICL Y | FUsB A~ RO ATREME 2 R L7z,

55 3 TR, D AUHIRE O35 ZE AR O B M S N ARME I DN THT 2 3 A 7o, D3 AU oD il 7
I EFERE X, BRSO E BB T OEWIC L > T, 2 TORAMITFET DB 72HE & R E D
AN DIBAFIET D EARMEZH SO BN FET D RN E 2 b b, EFEd L9 pEtts L O
ZEMEE D A LT D700, A TRy LAY D% 10 FEOBEEMICE
WTEEMICHHE L, (LA OUEERE 7 v 7 7 A Wi LT F A2 ) o 7 &iTo7, b
BWNIEN S DRI H & DWW THIFRIZ S L, £ DORERZ U8 LWIEESIEI S A D = A
NHEETHAREMZRB LT, £/, 77 AX U 7O INK BEANT 2 TOMatkolEE %
PN L7225, ROCK, GSK-3, p38 DFHLEFHNHL, —HE OMIIEROWEE DK ZMEITH Z & 2R LT,
LLER Y ACFPEMT L v AT DAY FEMBE DT I ANV AT LS Fa O — OfRHTIC &
0 HIRRE AT D s e A IS B0 2 o FEE (INK %) & ARy B 70 57 78 (ROCK,  GSK-3,
p38 %) D—IRA A GNIL, T 52 LT LT,

FHAFETIE, AIECTHONZ LIS TREOE N AMIBIZERB T 5 /32 0 = A BAfRZiH~<7=, EGF fili#%
RAFRNZEEET 2 3 AIfRIC IV T MAPK B8 INK #E B 70 &8 ki@ 2R g il S A 7 = A ThH %
Z &, CysLTL R GSK-3 FID/NA T = A NN N TRR D Z &%, FRIBED FOLET
— B ERNTZr I ANV AT DAL A a U KD EERMTEITH 2 E THLMNI LT,

5 HECITMIEE LT, MIEEMRICR T 2 EM T L VAT DAEMFOREET LI,
AL DRRNL, Bl e is AR O — MG & 720 5 2WEE R LI Z L7203 T, 73
TNV AT DS, F 1 — O ETHEIC L > TEMBLROHIE R v b T — 27 OFiic I biris 2 48
& ZORERMZR AR Z R LT 2 L ITE TAS, 2N B34 % OMBEENE, {LFAE FIEE,
BEIOTV AT LEYTFERICER L, T5T 5 & 2A0BDRL< 720, Lo T, KX OFEF I L
PO EZ T BN DHDHE D EFRD D,
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Si(100)FEM B U 2AbaRs 7 3E OGS IE & FE AR

U At 73 (Boron Phosphide, BP) 13, PIHEghgiA&E%s © o II-V (LA EERO—FECHDH. BP
1%, $92.0eV D3 Ry » 7% & ORBRERAEERTH Y, B - B « (LI LEE Ch
5. IBIT, RUBREEHATHLOT, @O EHEAEZ 0. Lo, o -V i baw-E
RELERT, BV & ) L RGIEDTD, K& 724 XD BP 7V [REITREECH Y, ZORIEZ O
TOWZERFINA TN TND SRR, — 5T, KA EZ F v/ UldRic kv, St B ESE
fD BP BARETAZ LN TES. Zhbd BP &L, GaN OUELZEREE THHI 7 GaN EF&1-1E
o<, S5 GaN O FERFE LT snS. 518, BPIE, 2 - BT « (LA 27
TA RE Y v A THD Z END, BB CEWEST DYS8AT A A L L THE SND. AN
LTI, 2B O GaN pERESHRE 718 AT A 2 & L CORIA ST % LTl s 725,
BP F1oiizfir & Si AHoRTE, # 1L CBP ~O&Ea & 7 NOREORAE - iR A B L.

1 FETIE, AR R EMEROMZEERL L, ARZED Bz~

2 EDHE 4 O, AGRSUTREET 2 BB IR C OV TR, 2 2 B CIX BP L ERET 544
Bk, 5 8 B CILEIRAGE LA, &4 OB L B8RO a2 7 OB O
T, ENENR~T-.

%5 BECIE, ARESD BP Offiidid « ASah KM - SRR ORI TR, IS
5L Hall ZBEEEIZ L VI, BHZ SI B—E 2 7Ok ~7=. BP ~0 Si S M—e 2 712 L0,
BP FEic v’y RAHELL, En@Eihzo 52y, A1DEICFET72 6 O7HA00) R CIEE R A2 D
HZEEALINC L. — 5T, GaAs DFAICROND K972 Si B—E"2 712 L 2 Balfish i O,
T, BP CIIHERTET, ZOHHZ/ A /LA DS bRELT-.

FH6ETIL, BP~DO&Ea#7 NOBEBXHWHEERN, A—Ivrarvks hevay hy—ar¥
7 NORHERTHE L. A—I v ar &7 T, B eEar 27 NCRT357 =1 T Ohi
AL, TEIHEA = AL, T=—U T OWE [EE a7 MEFIOBGEI T2, TOREE,
500°CC 50 3D T ==V Z4To7-Inz % 7 MIkL T, 2X105Qem2 & W) F/MEE1S -, 2 OfElE,
HHT S A THELE S5 105 Qem2ll FOMIZIT T2V S, BB 7= o121 X5y 7 il
72EEZ NS, LT, So-A—I v a7 "OFERIZEDNT, vay hF—al ¥ kD
FUMEAT -T2, 7 a v F—HEE b 13V 2T, S6AR5FELEBPOX v U 7 IEEDH]
HDWEETH 5.

FTECE BEREL2WEy UTOHRIZOWTHRETL, BPHROARHISIO KT HEL T =—/Lh3F
T U TR KIT TR OV, BPRA~OSIORAZRST-012, #78 L7-Sift B2V CBP
RARZATV, T OfEE & BRI O A1 T 72, SiOAESI N Tt L7-BPTlE, BPOfiM
PEOESEN LN T, Fv U TIREOBE 2T Ol iU, SiOHFEIZ X D
PR EESA 2 E B O IUSCEARERIOTEYUZ L A FTREMEN BV, S 575 7 0 ADUGENWEET
5. 1o, BPHORKMZIRNSE 57201, #FEBPOEIRT =—/VEITV, Okt & BERHRE
DMl EAT> Tz, 7=V LIZIEHEETORM TR v U TIREOBI IS TE 2o 7208, ArFHA T
1100°CT7 =—/L LT=BP CIHEELON ) Hp~D AN R Bz, 2 b0 T =— /4% S I
g5 LT, BPORES L+ U TIREORIENATRE L 705 EHRFS L.

FAA0E 8 ETIE, T/ ATk HiLD BP OMEIZHOWTRN, B4 AW OfEhm & 5% 0D
A OV,
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WS %5 3855 & K 4 Gt 1w

AMOCEAMYE . EE BE BRGNS HIR Tt A A

Rl BEEZEBNR A HR Tt BB A

BE S E R A% () W

BEEZEBN A HR Tt KM T

Fh (L5, E&LE (L% R EBRRHOANGESOE,  [SI100) M E Y AbER 7 ROk
ik EERMRE) L, 8D D,

U Ak 73 (Boron Phosphide, BP) 1%, PI#EENIaiEE %2 &> -V E LAY -ERO—FE T
H5. BP X, BWEAEET) &R TERmEE O &0 h, BUET A AR [EIRFME R
FRRMELE LTRSS VTV D, F28Y - B - (L PRI LER T A KXy v 78R TH D
e D, BES R BRE CEVMET DR T S AHAMELE LTHHIfF SR TTWS. L, o
-V AL AR & R C, @SB X OE Y U AKIEDT= D, KE YA XD BP /L7 it
REXREETH Y, ZDOREICOWTOMER 22T T D LT ewn. —J, [T e
B v VR ERMIC X0, St R BICHRRO BP @2 RET 5 2 ENFfETHDH. £7- BP I
GaN DOUELEREE TdH 53775 GaN & - EE AT 2, BP/Si AT )5 5 GaN Ok Fa
ELTHIFRF SN TV D, RFwsiE, s i GaN AR S 2 VDI 8K T S 2 H & LTF
4 2B EEARBER & 72 5, BP T8 ORI % R, 3 LT S 2 /B8 B izdsu
TEARL 2D A—I v 7 HMOEBUCET 2MEORAE - fAEZHNE LT 5.

1 ETI, A0 R EMEROMEETL, KFEOBNEZIR~<TN5S

% 2 B CE BP L BLET DA RO, 3 B CITREMAE SRR KM, 4 ETIRAeRE &
RO B HRRE R B 2 BERIZ OV TR R T b,

B5ETIX, "M N7 FRMHTEX X v VlRERIEICK Y, Si R BIZakE S 872 BP Offdn
W, G in KB, FEANREIE A A B - B AT, AR — A RRIER LI K VPR TN D, K
I B X X2 v LV EHIZERIIC Si 2 72 5 TR S, fildn N OB B R IE T 2
ZIHRTWD, I\ BP T, ZOMEERmITVFHETHLOIZ LT, Sidic kv, BP ERimic
vy RAHEL, HoEEEMO S, QIDEIZ TS OO0 5 (100) k& 2 HiE 72 5 M2
DL EERLNIL TS, —J, IV LA 8K GaAs TR SN D SIIRINC K 5 EiE
HENL R DMK 1%, BP TIZRONT, ZOFKEZ /A /L2 NS RET LTV 5.

% 6 T, BP~O&REMOEBESIFFEZHX TS, KOS BEMICHT 27 =—0 7
DR ZFAE L, BITHHIE A T =X 5B LOEMBTL OB 217> T\ b, TOREE, InBilic
%t LT, 500°C, 50 D7 =—/Lic kb, 2X10 5Qcem2ze W) e/ MEXNE O, BifA—I v
7 B FEB L TWAD,

B ETIE, BN BP BROE WK v U TEREOHKE R LT\ 5. Sild BP Tl A
W& 7e 7%, SiFMR O X OVl 2 B LI CHtEE L, BP R ERHCI 1T D 2 FH -~ T
L. L, 2o7etR L, HIZBPOfEESEESIEEIT L, BIORF ¥ U 7EEICKH
LHEERELTRONRN T EEBRRTND. S HICEHIRT =— VEREZITY, BP Ofpktbod
NRF v ) TEEICKTTHELZBRE L, 1100 C, Ar KT =— 1B\, BP DiziEZ A 7
NDnlEnt pB~EBmTHI 2R, To— VRHOKREICKY, [REX A T Xy U THE
OFIENATEEME AR LTV D, HIBICH ST, HoNREEARIE L., Mams LTWn5.

PLEEF BT, AWFFEIE, Si i EALA 50k BP 2B LT, a5 & SRR E ORI 72
AT BN 24T 5 Z & 12 XV, BP s OEALHIEE L O — 2 » 7 #EERIC BB e 5 2 5 2.5
HOTHY, FERSBHICBWNWCTEL TR EEETDHLEZARDRI R0,

X oT, Ko IIEL (T%) OFNEZTIERNH DD ERD D
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xS F % 3886 5 K 4 Kig —E

+ & 3 E H
DI TNEA LV AT BT 4 X Z TN AT DA Ty TN T 5058

A B OO EEO SN IER S AT DK A HIVTEY, ZOEHENE - 22T E b CEE/AESHE
DL TND, KRETHHLONEE TEHETE, DO L TEIUMKLTEARETH L LaT U A
VT4 LBV, 2ol « BRI IEDT-DIL, [HHRVAT LOT 4 _XZ T 4 O EREFITND., [HHR
AT AOFEFHUZIE Very Large Scale Integration (VLSI) 2SWELRFIRToH Y, VLSI 138 5 1p HEEZROHHX &
LTRSS, 2072, VLSI OfFHEME - 228, 20 « BERIEHRT AT &, IENTEbivbhoi
L s BEIAREDFBUIAF R TH L. [HRE AT LOF TS, ba—v /A Friy MIERINL58Y) 7v
BA BV AT B, FEEACHEANCS, SHOBARICE > CHEFICHEERES SdFaT 5 B2 6h5.
DE IR FND, AGRLTE, T A XU E TNV TAEA DVAT ZeFBIT 5120, T4~ Z T
IRVAT DTy TEWGE - BT D, VAT LBRDT 4 R XN T 4 T DD, AT
B—F =Y T N =T Lon— R =T ORI 72D, 22T, TAXH TNV AT WA T
v T H T HTOI, 758 TIVE A LV AT LAl AT L7 T~ 7 Responsive Multithreaded Processor
TR, HEDOT AN FZENT o, WEDT 4 FZEVT 4, BROT 4 XA T 4 LD 3DO08]
SND, VAT DA Ty TN B E SRR 5.

BADT A~ Z VT 4 B#FHT 572012, VT AZA LEEH 7 1 Y Responsive Multithreaded
Processing Unit (RMT PU) D% 27 O TiREE 2R EEL 2l 5 Instructions Per Cycle fllfEHE, FRERiD
BERATREME A BT D R L— A A BT D, — RNEEDT 4 XU F U T 4 BB 572012, B
AT w7 —4Virtual channel allocation integrated with crossbar allocation #B#%9%. /— REi#ED
TARXEEY T 4 ZFTDH720IZ, ) 7V X A LidfEHEResponsive Link OfF AV ESHBELC, =
DRI a7 S CIE FIREZB A BRFE T2, EBIROT 4~ XY T 4 ZFEBIT D720, BV a—L b
~ULOHBRIEE 7 Dynamic Voltage and Frequency Scaling &7 7@ v 7 77 —7 ¢ 7 % A[REIZT DA s, EIT
U ERER Y ERWEHCE=2 U VB, RN R 2 TR o VAR EEDNDRGET D720
T VR T TR BT 5.

ZNDDEANRT T a—FE AT, R TIVEA DU AT BT 4 XL TN AT DA T T
Dependable Responsive Multithreaded Processor (D-RMTP) %5%35254%. D-RMTP A7 24 F v 717,
VTN A DB 7 vt HRMT PU, V714 A LdfEitEResponsive Link, DDRSDRAM I/F, DMA =~
rw—=, PCIGAI/F, IEEE 1394 /F, <V 7 /U/F, SNUF Evoiza Ba—4HI0, PWM V=R L—4,
IIVATI Y B ENSTEHIBIFTO %1 T 7 L TD. D-RMTPY AT AA 273y r—Ud, D-RMTP &~
AT LT F Tl ARV —EVa—l, HOE=X I I OIDOEFEAY, BIONREE L IAERES
TV,

FHEORER L D, D-RMTP 132400727 7 an—Fl Lo Tk =2—~ /A FaRy MURESH D EHN5
VT NEA DN AT D FBIRRETH DH Z &y AWML TSR L7-D-RMTP 1%, /— R =7 LUl
BEAWIRT T —F %ATH L TUART LRRDT 4 XA T g L, T4 U HTVIRGE) TS
A LY AT LOFBUTERT D,
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WXBEEDEE

& %5 3886 75 K 4 KEH —7F

AMCEAMEYSE . A B ESS AN A UE BT (T ks {517

Bl BRERREMERNR B (T2 & Sk

B2 S BANAUE BT (s W%

=
B ERBR I M R () s B

IKEA— Z R OBNGFE SRR L (08 ) TNV HEA LV AT AT A X HE TNV AT DA T
TICBET 098] 1L, D) TNAEA LV AT LET 4 XUHTINCEBT D200 AT Lt
F o AL TR EZ 2 11 BICELEDHTND.

1 =TI, BRI ATLABLOFOTKTH S VLSI (Very Large Scale Integration) ® EE: %
B L, 2 EOERERPH DO EA LN LZ. 20 LT, AFEOETX—T 3 B
FOHMZHOIT L, KPR SLOBEERIZ OV TE R L TN D.

2 BT, REGERWLOBERE FMANOMEET IO TZDH L1, T4 AT o
L, RBGHTHDLY TNEALVAT AEkk2 RERN LI L T D. TSk, KA
KimLlz L Bon MmO RERESEHEEIRL TS, ZLT, OB TALEA LV AT A
WZBTDT A R_XUFEY T IOV TERL, AMFETHRET LMY TAEA LT AT LE,
ZDERIZOVTRRNTVNS.
3ETIE, TAXUVEEY T 4 HERT LD O TR TWS ., HE, WE, &
D 3 ODEENG, ZNENT 4 XU Z VT 4 #FET 572D OBEMIEIC OV TR, &
TABEDOT 4 RXUFE VT 4 B RBBT 5720120, 25 3 OOHRENLDEANT T u—F %
HAWBRENHDHZ EERLTND.

4 BECIL, KWZE2BRMGT ABOEUEL 72 A RMTP (Responsive Multithreaded Processor) (Z-D
WTHlRTWD., BEfED RMTP O EZ A L, T 4 XU X TIN5 TIVH A L AT bt
HA B0, RITP #R_R—RAZ LIV AT LA F v T HBHF LT 5.

S5ETI, BHEDT 4 XA VT 4 2FET57-DOHI & LT, IPC (Instructions Per Cycle)
IR, L — AEARE L T D.

6 ETIX, FYTWBEDT 4 X FA YT 4 2ERTHHEMNE L TEIEEME AT v T L—
& VIX (Virtual channel allocation integrated with crossbar allocation), /— KWN®O a7
BIBEDT A X2 ) T 4 ZEBRT HH & LT Responsive Link #_X—R |2 L7=EEE2 M
EHEEZREL TV 5.

T ETE, BROT A XAV T 4 2EBTH00HNE LT, AEIEE Act=%
v URERE, BIRONy 7T TR IRE LTV D,

8 T, TAXVE TN T INEAL LYV AT L FERTH-0IC, b B~T7 ETHREL
/AT Ta—F 2T, DY TAVEAL LY AT LT 4 X BTV AT AT F T
D-RMTP (Dependable Responsive Multithreaded Processor) Z#%gl « L T\ 5.

9 FTIX, D-RMTP Z W\ T, 5 B~7 ECTERE LI-AHINOFMZITV, HREEZRL TN,
10 FECIE, #ZFH L7z D-RMTP Z BRI E L, T 4 XU X TR TVE A BV AT I
HEREREFETHILIMNEINEBLRL, BEFEOEAMEEZRLTWD.

11 BT, HFEEEEZE LD, AFEOHEHBRBLIOSHROBEZFAL ML TN,

PLE, KGO, A% I OICHEEMEZBE LT DEBXONL WY TIVE A LY AT LD4E
WZBWT, TAXUE TSR TAEA L AT D RBTAOD AT AF L F v T HE
HLUTHOMEZRLTEBY, TOHBRIILZ EFSTD L ZA08D07 720,

koT, KproFEEHEIIHL (L% ORMEZTIERNH DL LD LR 5.
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SR PEAERR IR 2 O T RR 2 2 E R0 AR &
AR SN A RICEES BB A F- X 7 A DOFH

A UL, BFOEAFIIFHEREDO D> THAIAE U AEFEOFHILTH D
BB BB LOEMIMEEEZ AT 5 FFOERICHT OLARMGEESL TS, A
EURDERTFIED—D>THH AL VR T, Bk A F I 7 2% LT
THOBERIZAE N ERSNDBRTH D, TN E THEBIESEND DAL VR
VEVCTNEICBRI SN TE T, TF, BmBMHEEREN S DA AR e T
INDE T BB/ W TREBEEME IR TR S D, FERRRBME X A S
RTATHDLAE LV ENOLDAE VR E U T ~DHFHIZEEREET > TS, L
LN G, BRIGMERRIR NS DA R B TR L 12 D — b 2 A - 7
A DEG-OFHE S+ TS ST TR, & 2 CARMFSE CId, s RN 5 o
AV R T REMA, BRI, BB OB RN IS,
BIOE—RERBALE A F I 7 AT DA U TRONRN R ER EER SN AE
WIC L DB Z A F I 7 A% 3 T 2 FIEOMNLZ B & L,

1 FEIFR T, AFZEO BB KO RICOWTHER L 7=,

B2 ETIIERGIEIZIOVWTRLTEY, v~/ 7l 2sHWWTAE VR v 7%
{58 O J8 15 TEREN 5 72 8 OIE R O # 25 L 7=,

%3 T, MBI B W TRIL Y A T X 7 A& R(FTNE L7eBED A B R
v DRSS TR FFROICEHRTOIREA L VEICEI DA R 7~
DFEHGEHALNI LTz, 20O &1k, ZEREICHAR LIz MEiaIk o rib 2 4 F
J A BRI TIETIHMECE 2 2 L &2R L TWVD,

4 I, REMERERRIARIC wT%EéMéwm&4T T AMNBHELDHAE
R 7 DRI ETR, SR & S RERIcB T oMby 1 I 7 2%
s L=, 2k, IEREIRERIC X - TSI SN A KO A VR >
BT ~DTEHEERH BN L, SRR 2 W TRERMICA B i kT 57
DO FEE & HEST LTz,

BHETIE, BbF AT 7 RTRRT H~A 7 aBREEE ARSI AE
REAHEKTH 2 LT, IFHRRRIC L > THEMICE SN A B R A E R
VBT A D HEEFMITCE A LB LT,

FHE6EIC, fMime LTEETHELNTENEEE O, AFROARE R LT,
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WMABREOESR

A& H % 3887 & K 4 oo
AMOCEAMYE . Fh BERBRRTIERR T+ ek Ak
AlfE BERBRTEHR mt (T%) Kk &Y

B ESS AN A UER IR Wt (T e k2
BEEF SR AR et (B%) el SERE

FACRZERRA BT B Mt (%) #iE 9h

Fh (T, B (T%) HOomEREOAAEERm ST TRk 2 O 72281 72 A
EUIRDER EER SN A RICESSBILE A T 7 205l L., 6 EoLER I
TWa,

BEFOETIHFHAHBEDO —DSTHDI ALY U AEHEORILIA E U E LiEh, BT 08FOE
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