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BE

7o EE T O AHARENREZ N LT D, ZOZERNOK Xo z B4 to (ZH T DR
DREEE 2 BEZ] t1 205 te TR L7z & & BRpZERAR LIS I8 1T D K7 00 AT REZR BN T =R G Tl A
B LI D, RABES R ZER TEGETH D 2 &2 RIAET D720 V BEMRIC BT Z
Fehi 9™ 5 il t 125 T x=a TR 25 B3 DR 2 @*J¥@?’E7FZEE$%‘”‘TEB?J§&

1 -x’
[ exp[ jdx
\/271:t 2t
D 2 FECRITFAUZR BV, 1272 LIS O FIRIE x=a TR O LIIE x=0 Th 5, 20 = LTS
RS IEBING (7D HIEBOT RO MRS I5 Y ITIRIE) EELIINEAL ¢ C x=a ICAFAET 5 15Ul

BREDY-5Thd Z L aBWT 5,

F—U— N IRHOT AL BREEGY, RRZEE O, MRk, )

1. HH#AZTRT DHF OB L MEORE

= a2 — b OIFIEBIRR G OB A R D DR E TR BRI, REMESCKELEILOMETIEI= 2
— b OEBOEROIZ A RO ZEMNICHAET D E OREZ BB L2 TR T84 (E1),
Tzl Z0E. W (NOGLE) OREZBRMBEOHHIR L H7e L, BAKMH 72 0 IS Sh 215 %M
DHEBLZHELL L &, EEORMITEE DL COHREMEREPIHGREATERIIND E LET,
Z 2 CIINLE & BRI S S e A L, BERB E RO ZERLE T, 25 L TRER CERETH
VSN (B ATREZR) BUBR &2 #E < IRBOF BRRoOMAG o ET (E2),

TR RRITT 7 0 VEB 2T O I OB O Y 7 TE# E T A vy a XA VREFEFRONED

AR U7 & SR ETOLIREE1979), 7 7 U VEENTIK 2 W - 72 fE O 80 HIR O U 72 ki 71245 1
BB & T D AR F DS ABANCEZE T 5 72012, FEHOMRLF2AEY HL TFlkE Y, EEVHL T

2 IEE) A R & L CHE R Lc b O T, BB ORI O R BLAEZ OB L a2 1 &2 FIT T
WAT R D DIEME DL H 2 RIT DL~V X—A AT LR CHEFERIVEXZHMA L, 6122 SOREE
fHirmz £,
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FETEREIOERBEHHE = A 2 RT DREMMBOFE TR T2 L (ZhETArvas D
R EIRIENTWET) ZRELE T, [TA v aZ AV RZOREE ED XS RIBHIITRD 720 2
R ORETT, 2 DEORET A VEIFORITHERER T SN EVWIRETT, Zhb 2 D
DFRIFMZFUET VL, HEIFEFHAZRB I 257210 T, Wb ERMMEREEZEE (Gaussian
Probability Density Function) 23E3iLET (F3), {GEME OPEHIR THEH S 15 4 E o & &8
BESNTWIHE, ZOEED > bOM/—t v FAMER ORFZEEIRICAIET D0 E D D O MR E
EREHTY, Thbb, RELITHEE SN REFEBICAFIET DR OFEMRE T, Lei> T, ER
T fie A P BAE TP O 2N RN E K CTHER DB S IR F 2R RT D2 L a7 T D TY,

LonL, BEICTEREMICODIE>Tas rzRT 52 L3 TEEEAL, DADOIITERDET THL T
EBIIL7Z 0B L EEAL, FRBEMRCIEBREO S ISR FAEROEFICBET5 2L EH 0 4
boo LT oT, BT — 2 OFAE 2> TG R DN T A =2 2k HRFIITEENSLETT, £
DIZDIIFIEB I AR Z L & ST W 2 SORE Z b ivb i anfilic L CTRGEY 2 2R T i
0 EE A

ETHREVBIILIZHRRN T A v a4 Y OBBRAEZIR T L0 E I NL ) T a2 THET,
TA vy adA4rOBRRITHRIZNBINT LML Z L IR AR ENZTBEE T 202K LET, 20
LIEHRTDBINT D FEPFZERMTED L DITIRES ZLE2RIALTVLIDOTLEIN?2DOED, T4
vyaZ A ORBREIIH RN EROBEARERICH DY TBH AT 20 TR, HREVPBHIT S
RN GO TR SR A ER Thhnihnn? ] ZRIRL WD EEET S 2 HilfE (L X—
AIBFR) OMRIIFREZR DT, Thbb, RN (a4 OENRN? ) 2RO DEFBIZRE L
722 LT R D URDIFRETT,

STHABT A vy ad Ay OBFERPBROIHRF O 2 EZETELS R TE TV D 2%
D TWET, ZOTOITIIBI @R t 2 & 0 HEEICBEEMX 220 £ (K1), Zhadisy
(23T D RFZEEARE EORER & O EERI R EREZ DN OIICRIELE T, b x o ERERHBXIERIC VT
WHE AR RN E WD FJEITHY T HONRT TR AT T T U L EENRR IS I 2 REH % 2 & B @) R
DR (Wb DT A v a4 OBR) ICHY LET, 22 CESALMEEERKOEROE B3R
Refl oD 1 L BEBEHED 2 |IZR S TNDH I EICHEE L TLEIN, 202 & IERZE S () & 2 222/
PR S R 2R 2253, —x) TOMFRBEERBBMFR L TH D Z L AR L TWET, I 2 TRICF X ITMREL.
INCF x 3% DO FEBUE (realization) T, D F U MERE RIS &L v 9 B R BUE, B2t x) TORL O
FAERER LG, —x) COFEMELZFRFICEIL TWD L IR A ET., b Lbbh Ml x Oki1-IZ BE
AT CE ORI OB Z BT D & B 2 UL, N EHE (realization) T3, EHUEOE A 1T RAR
#(sample function) & & LI E 3 (Milton and Arnold,1986), L7=7% - T HABEEIL., BEEICBWT
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HENZ AT 72k OB 2 8 W 0NTF 258 IS T 50 b, BEVZAHT 7ok 713 R CRERIC 2 DD 22 %
LT X FH A, DFE Y BRIV FHT 7R OB E I O X 5 Z2HEBEOBBR A% £ & 9o T7 (Elle
m’a suivie ca et la), AN Z 2 CHHTHL XICHATREE 1 ATT, LIV SHERT X AT
HElZ D 7kl 7 Ol EDBIREIZ DLW s | o X 5 REEOEEDOHMEN G bhignens Z &
T, b bbivbh i HElZ ST 7ok OB 2 BRAG T 2128 5 £ TORLFIZBI T 5 R 22 O 1 i (-5
F 0RO ZMHEF2 0 THERL TRV E2DNDIICHRIEL TWDH DT,

2. BRI SHIRLF OB O T M L EBEOBKRT 500

IO R R A L XAV RS 2 B L TR RS, B IO D Bk
O EERDET, ZhiEF v v T ~vr s ILETa7OBBREFETNE ZERAHY T (arEdn
7. Vanrra FuRnT, 2003), BAEETIERRZ S 1B RETH L LN ) DTT
NH, WMECEBWTED XS RS ZHi W T2 I b2 no T, BEOPRBIOLEN 2 THWVND
TEN, LUV A BT 2K OB AR 22 TERt CTh 5 Z L ITRAES LR TN D FHA
(H4),

WE, BFEA t=to=0 THEMEBPEHEN S HEH Sz & LET, Dbk t=t ICB W THIH T2
DR ZALE Xt)=a B L7z & LET, BHIHIHIET i<t <te & LET, ZDL &, B2EAGx) TH
B S TR T DR L [R USRI O B % B O REZE (4, X*) 12k S TRE T, o bnhkit
2B EY B OYMME Xt)=a 2B L TWD &7 25 &, Xt)* 1T 222 A% TR X(t)=a % xSl
EF D X)) OREZERM RSB T 288 T, Tabb | L REROMIZ 6 2 DO BIEK X(t)
& XGD*DFEERIEL T ETN D, bivbiuaSki 128103 2 Br2E /] (t,X) & (,X*) 128 Dh10
I EB TR 22 AR % (Realizable sample function, or Realization) T9, ZH 5 2 5D AAREEITH
FFIZB W THx BB Z A E 5 E TOM (T2DD to<<t <t1) DHNT=HOREZER @R (72D HEE)
EENTLESTWET, 2820, BUIAHEIN S E TORBZE L Tl < 2 &R RfRIc E5E
ERTWARNWNLLTY, & ZANEMBIM t1<t <te TORABEEONTIR G, t=to=0 THERERLD JF
X(t0)=0 % % L t =t1 CHLEEEAE X(t)=a (ZH15E LB K0 2 L] t=t2 F T OO 2 (RAE L 721F
TR0 A, BRISNIZRAOMENS, O X DI EE & SORF OIS | JFAZ I L 2R D
BN E - 2R E TO A O Z T X TWReWOIZ, B DA ONLE £ T 7 Ok OB
ERAETDHIEZTIEAHEE LR2TERSR0OTYT (5 ), ZUAMEERRICHIT 2 RABH) Hi
ThHhHZEOEWTT, 7205, WMEDORLN GBI Z1T > 2R 2 £ TOHPBIA M - T T, B
TR S O RARBEEOFEMEGESNDOTT, 2F 0, WEEBE CIIRHHOKE EFMICES 2 LICHIG
LTWbHDTT,
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3. BexEHTAREDHRAEZ DN DNIX Y > BEET B0

WHBIR E LTOT T U@L 1827 fFIZA F ) ZADMM¥E T I v i TRAShE L
(1 5) . HEOBLT — & OLAEITA REFHRINIS A TR O BEEIZ 3\ TR S 7R T, Zo8dE
7 BERNRF R SEBR B & THERCT 5 2 L 2 FF T O REATT,

BEHR OO ABHIT SR Ofs GRARBI%D 23k X(t) T9 (Milton and Arnold, 1986),
JEBOTRR O TS 2 TR OBBN IS YW BERLF O 36 A3 72 30 Hiffsed FEAE D R[] & 22 R O JFUR Xo=
X(0)=0 2> HHFE L E T, L7y o TR 23 HFE T 2 dfet HERE O RgfH] & 22 D U3 X(0)=0 THh 5 &
WO HIBRZEED b & T BLRIBAAEE ORI OALE X=a 7> BB TR t=T (2B DR DN E £ T
IRpZS ] 2 HERS 3~ 2 e oA BAEI L, IR UL 2> 53R D B 2 AR 2 KRBT 2D 2 {51271
FT(E6), 2FY

(4) plx,t|Xo=0] = 2 [1/4xKt] exp[—X2/KD) |dX
TT, AAOFENT X(t)=a 75 max[X(t): ti<t<te] £ TV ET, AT 723F A% RS 2 it
RERI DM E T 5 & W ) HilBR S & BLIZITBLI & 2 S O s BRI S L€ Ehv & A Ui
Z b OSBRSS D Z LIESV TV ET,

D Z EIXEET DGR ERLF DG RIRD B 3 U CRFZEEEE B Oy R TRe e i 24 < 2 &
L2 L2 OEBRNIERE Thd D &0 5 I BREAFD D K D MRDIFRE T, (4) DAL OFE /7 1 FBRHI
t1 <t <t OBIT —F & H N TRD & L7z RABEIZ OV T, Xt)>a &3 2 & 5 2 FEBL A HE
TSR RAMEBZ R LADES Z L Z2HRH L TOET, O F 0 K22 FCHIIELIR & Rk sl o 2
ODHBDOH THREIIKBEND & THMRHIOIML | BT DG RWE R N HYER %2 1% L
THhHONONITER S 5 E TOM OB SR ZEH TERETH D & 5 il 2F 0 B ARG o B %
FIFFICERBL L7200 (4) TT,

B OPLHE R O R ZIG YA SIZB W T, B S -G B IR BT % D3ak & L 73k
BMARBRXEZWMET 2 EHSAHOMEV bEWREL RT ZENTERTERH Y £79 (Ichiye and
Nakamoto,1981;Nakamoto et al., 1993), Z D X 9 IZEWIREOBANEIX S BITBRORETH D &
D, MAUBDDRET —ZTHDLEMRINT, ZOT7—FIFH/EToNLIZERHYET, LL,

PEBCHFRBRROFUZHDIAE N TV DIEBIRE (W) ABBIR/T XA —F) OERGRIIREKRE BLE
T5 & &, JRBORLF O AHAEB) OS> D HEREI O~ X— A 384TE L TOBRMARE LT 1
Yad A YOERBICECEMED Z LRMETY, ZOZ LY TA v a XA OB O
AL IRADPAMICEE SN D Z LITRB2E 7, 720 BB S 72 E AR O BB 2 IRf 22 Rt

TWbHIE “BEERITELIZbD” B Lo (4) T,
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B 705 e B R FE DS PEBOT AR O R DHEE S AL DTG Y E IR E L 0 ARV & 9 BRI
LS h T E Lz, BllllahizTy —X1%, EFETEEWER T ORERTCOEBETH L Z
&L LER- T, #HBMREERBEIIBNT L2 Lic L FREINZAARBEEOMIZ, oL 51
XFELOBBROWBMEREEEEEL ORBIL2ITNER LN &2 b B iul, Z o
B (bbb WHITPICRT DU & MR O I T D IR 2 EAE & B D i e S DR
WOREE) X, BETDHZENTEET,

BIEE
AWFFEDO—EL, FEFEICT-WT58ERETZ 2 A2 (B ook Es=Z i Cithbhi-2 &2 2
“lizL s,

R

TE 1 ERPRRDOKEERET VORI =2 — P OEBOFE 2 EA L B 2O HERAL W RSB RBEL SR EHbE T
Do AIF LB AONE & EB A E LR EET 2 2 L 2 IE L= EAGRIVREE Ch 228, %E IEERNLHETh D, o
E 0 WEEPCKR O TR OEB) X CRB S, EEHRACEE ZEN TV LRI OERIZZORFICEEND
E OB THD (T & IR DEE TR DI CWRE OB Ch D), Al (hir OB 2k 2 ([CITBEIRE SV D
WNIA—ENLETHY |, #%E BEIRE) 230 5 I ERA ORI TH D, BT L BB TEEOBEL NI NT A —F
ERDTRNDTH D, (DEVAIELBEEDPBLEBWNII AT A —=ZEZHFUIRTVOTTNDIDOTHD,) ABWRART AL %
BUIERPMEOTIFELEL THMDRNR, RIA—FEZRDONRNVEETIO 2> {iF L#F) FlAGDEZ SOk
Rz TS 2 5O TFREER AR IIZR SRV D TH 5, WKL OEEN IR GK) OROBE ) OREICE > T
OB AL, B ORI TAARA DB b & S<HLERBUC L > TRO BN D, 5T 5 LATEOER (=a2— M OEHOE 2
HEHD O oRT A—2 L LTI ZATODHIKOBEE o 1TEITFRERT S RBAIZSEB 21T 5 7o OfEBR E L TRI SN

TWLDTH D,

TE 2 SHET DR OMBNIMA R TH 2,

T 3 : IR to 2 361T D RIF DB E Xo=X(t0)=0 & L7z & &, KZ t+to= t+0 THLE X(t+to) = x (ZRIF 2 BT D R (Sefhfd
EMEFR) & pxtlx)EFEZ 9, TA a1 03 plxt]xo) MR HFE

® op/ot =Ko’ p/ox®
AT LRTIUIR RN LAR Lz, LinL, ZORMS HRROM
1 _ _ 2
©) P(x,t| x0) = exp (x = x0)
47t K(t —to) 4n KAt

V3AE 2 DR DR 2 5 2 720, (QNEEFA] t+to 128V T2 28k & A TRIXH
® a< (x—x0) <b

WIS B e REE & 5 2 5 B%(Probability Density Function, PDF) T 5, Z Z TORIZK TV RUTEDN TV B HERKEFFED



Bulletin of Okinawa National College of Technology, No.4 (2010)

BRENZ VD, ZOREZBNTHD LPBFOEBHE & fEREEMBOMER L D120 6, FHZWEDTICZ Z TOEENT
BZI,

WE, WBRBEDDELZRNNEND 2O00RBRE LG 2 5N THWRWE, 2F 0 #5202 Yes 7> No 7?2 24 2 72 1
RBRVWES 7R 2 FR—OMEEPANRZ LD, 20X 57 2 FR—OMEITET TIX Bernoulli :ATE XX, 2o k5 72541
(events) D/AfilL 2 IR
@ Bn,r)=nCr - pr - QA—prric LW KHIND,
I CHMARLIMEEE P L LTHD,
ST, AMELAEBELRVEN) ZEIIHFRTIE p<<l LRBL SN D, ZZTHMIZEALEEL RN EN) ZO5RMAEEZANT 2
EAA@% HEWMZ D Z LI L VBERNORES M EZRKIT L0 THD, T 1r=0 & LTHLI,

B(1,0=nCo - p* + 1—pi0=(1—p)n
Fftf p<<1 ZfEWT2W, BUIERL n # ERICEBELTH p2/NINT LA RT 72O np=m R 5FRME m Z#EAT 5 & n—o
coPD L X
B(1n,00=(0—m/n)» —exp [-m]

EEIND, 2T B E~Y I n— ) VEMTHZEEFIHT D, 2FY noolkTHE
log B(n,0)=log(1—m/n)» =n log(1—m/n)=
=n[(—m/m) — (— m/Mm)2/2+(— m/m)¥3— (—mm)¥4+ + + « +(=1)1 (m/m) i+ + « -]
=(—m)—n(—m/m)?/2+n(—m/mn)¥/3—n(—m/m)¥4++ + + +n(— it (mm)» fj++ + «] —=(—m)
TS 50D, Z AU A 5 & Bn,0)—exp [-m]
LRBSNDDOTHD, RIZr=1D &
B(n,1)=nCi + p' + A—p)»1=nY[1! -] p + A—p)*'=np- Q—pri=
=np-: (1—prt- 1—p)/(A—p)=[np/d-pl - Q—pr=
= [np/(1-p)] + B(n,0)=[m/(1 —m/m)] - B(n,0)
Lhid, ZZTnoodld 5L Bl — m- B[n,0)=m - exp [ml%45,
=2 ¢t75¢L
B(n,2)=nCs * p? - (1—p)»2=nl/[2! (0-2)!] p2 - (1—p)»2=
=@ D2l p2 - @—p)2/[(1—p)2/(1—p)l=
= [n(n-D/2] p2 - A —p) (1—p)2=
= [n(n-1)/2](m/m)2 + B(n,0)/(1—m/n)2
ZZTnoobd 5L B(n,2) —m%2! - B(n,0)=m%2! - exp [-m]
85, T5&—EOBAITH LT Bh,r) —m?r! - B(n,0)= m?r! « exp [-ml& 725 2 EBFREND, B2 NI EERYIRNE
EHRWTREND,
ST, 1 RITCOMBBREBFERUET 2856, 3 &2 nBRITFTaAs L ORD r B 55K Bo,ry) 2R D5 X—A R I708
HAuneind, ~AX—AFITTHLVEE m=2r—n 28AT2LHNEH r OOV ITH LWEE m & HWTREE ONE a
2 a=m@2K £ )05 &t 2 m=a/(2K ¢ )os~1/(( )05 >>1 2 EHKT 500 mZRERETH D, & A8 n/m~((1)05/At

<<1THH1POL mIInlllRELENENDTHD, 71422812 Bernoulli BATOEF n ZERE &+ 2 = & OEKGHD
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PRFEXZNTH D, TROLBIE O~ 7 u REMBRAL 27 7 U7 kA DI 7 v RIS THOT I RENVENS T
FULOBMERZZNAL =V TORROEMET A 244 A LEZOTH S, 29 LT Bernoulli 1T &% T @i
B(n,m)= 2/(2 7 n)°5 [1+m/n] ~@+w2 [1—m/m] ~@-m/2  [1—(m/n)2] 05
LENND, 22T mh BPNETHD Z Lo bBOME L O~ =Y VIERAXE B H NS &
B(n,m)= 2/(2 7 n)°5 [1+m/n] ~@+m+D2 [ —m/n] @ w2 =
=2/(2 7 n)°5 « [1+m/n] n@mmi2 « []—m/n] a0 w2 « [1—(m/n)?] 12
logB(n,m)=log2/(2 = n)*s— (n+m)/2 + log[1+m/n] — (n—m)/2 + log[1— m/n]
—log[1— (m/n)?] 12
5, 22 Tvru—U VEMEZTV, (mm)2 i Em/m) I ThS0nnG
logB(n,m)=log2/(2 = n)°s—n(1+m/m)/2 + [m/m] —n(1—m/m)/2 + [~ m/n]=
=10g2/(2 = n)**—n(1+m/n)/2 * [m/m]—n(1—m/n)/2 - [-m/Mm]=
=10g2/(2 7 n)*5— m(1+m/n)/2+m(1 — m/n)/2=
=10g2/(2 7 n)°5— m(m/n)/2+m(— m/n)/2 =
=10g2/(2 7 n)05— (m?n)
s, T2 b5 log B(n,r) —log2/(2 & n)os= — (m2/n)

E S

\/27‘67’1 n
L n, ThEEEEBCERBLT D L

B(n,r)=\/21n exp[_: J

L%, 22 Tm=al2rKAt)5 n=At/t THDHH EXUX

log[B(n,r)/ 2 ]=(_m2j

B(n,r)=

2 —a?
exp| ———
N2 n 4K A t
b, Zhidn—ocd 35 Bor)—0 Il T 5, OF V) IREEE DNEREIORITEIT o 72 & & IEMIZ v 26T 5 Hs x=a

2

a
CEETDMEEFErTHDL I LERLTVD, ZITEXp| —————
4KA t

) IIH D AR L TN TV B,
Z 2T ETRD MR Blo,m) DIEEDE (power) 125 55 T OE m22ME & A EE(LET—EH a2 & /e 5 < HWICHUN R K

AX PEET B 72 B 1E, RIS x il OB K [a, a<x< a+ AxIOWFRACEET BHEE

2
B(n,a<x<a+Ax)=\/4A;A exp(4KZ J
T t

LEIPND, T TIEEE OB 538 o 2 LIRERE BNATICE L LR At ORNZIET A v 2 Z 1 COBMRA 0 2=2KAt 235K

VIS ZEEMND & BEBED <l EHRXE a, b] OV Ao HUTICBET DR
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2
B(na<x<b)=] 73 AI)(C'A exp(M_{Z tde
T t

- IL exp(—_xz]dx
N2x o® o’
EEMIMDIENDND, ZEUBESO FRIZ a ERIZb THDH, HUOESOFIZH 5Bk
Ax exp(_XZJ
\/Zn o’ o’

B, TA 2t rOBFRK o 2=2KAt 2R T D L WO HIKISLEDT T, ML to THIINE x 2 1138 Lok 725 1T

AT FABBRRIC L2280 L&, At IAE x ISR T DMREE 2RI 20TH D,

TIEFZ) t TOTRINZKHITRF BT 2 2 & L. KZl t TOTR SN KEITFIE T DRF ORI E 9 BIE$ 2 D7 2 R
)t COTRINTEKHTHRIZITERE LTORTFEBRT L0706, b U EMEEZEOFURL (DF  REHOFUR &AL E O R
ST WT Z ORLFERIORED 2 D AUE, £ ORENZ@OMERZ BT H 44U, %) t TO TR S KMITHET D RF D #L,

T BRI DOIREDHEE T D, TRbH, fHx ORLF OB 0 5 7056 T b el FEEEIE O J R & 13 L 7ohL 1 O#UR o 52
TERRFES NAUE, IEBC B DI EL T Dh DIFEMEZ R T LWV D ZOARDEREFF SO Th 5, MEFIBRRIZE T 2 M4
HTCWRIE, 77 U mE R, EIRIEZEH D~ L 3 TIBFRIC B E N D0 6 I 22 O e FEUEFERR O J R 2 HISE LTk 1

DMERL ORFZNALE D ZERNCEBIFE 3 5 7280 Ot S RAE S AU72 T T2 5720,

E4 I RO % H < 720 2 B S CIIREE N TR T3 A Y2 FOFIZIT T, a4 OREEOWT
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ABSTRACT

In Brownian motion, a particle departs at origin Xo at time to, and observations starts at time t1 and ends at to.
The sample function derived from the observational data depicts continuous but non-differentiable paths in all
time. Noting the existence of the mirror image of the sample function, the probability of finding a particle at

x=a at time t in real world is twice the magnitude of the Probability Density Function (PDF)
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where the spatial integral domain is [x=a, x=2°]. The magnitude of the Probability Density Function (PDF)

representing translational probability is half the observed values of diffusive concentration in the real world.
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Fig.1.0ur observations of particle paths of a Drunker that departed the origin at t0 are called as realization
B(t,x) from Stochastic Processes, which are made between t1<t <tz2. The mirror image for the
realization C(t,x*) accompanies for the same observational period as the realization. Both realization of
Drunker’s path B(t,x) and the mirror image C(t,x*) must start the same origin at the same initial time
in the Stochastic processes.
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JERE X(t)=a Z 6 PRl & L 7222 [ O 8% Ct,x™) 73 Z OB t1 <t <t: DREXMIZHT=Y
T 228, FEBUE Bt,x) b Clt,x*) HREL =0 THMZ ML T 5,
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The participation and initiative of locals in the soundscape design

Nishimura, Atsushi! and Hiramatsu, Kozo?

!Department of Media Information Engineering, ?Kyoto University

This paper discusses on the importance 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 which was one of the community development activities in Osaka,
Japan. 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.

Key Words: soundscape design, community development, local’s participation.
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ABSTRACT

This paper proposes a new video communication
system which transmits “awareness” at very low bit rate
in usual, and displays a details “video” by sending
additional information on demand. The “awareness”
means information without “privacy” related details and
it expresses “existence” or “motion” of a person, and so
forth. The proposed system decomposes a person’s region
into (a) basic layer which contains awareness and (b)
enhancing layer which contains other details information.
This processing is implemented by basic constituent
technology of the JPEG2000 such as wavelet transform
and bit plane decomposition. The basic layer contains (1)
person’s region, (2) a part of bit plane, and (3) a part of
bandwidth image. So that, the awareness information is
transmitted at very low bit rate. It is confirmed by
quantitative measurement that bit rate can be reduced to
1/10 compared with exiting method. The system can be
applied to use in the filed of welfares, for example,
monitoring and nursing-care for an elderly or a patient
from distance.

Keywords: awareness, layered, video coding, JPEG2000,
privacy

1. INTRODUCTION

Recently, there are an always-connected video
awareness which have been proposed to support
communication between remote site[1,2].

However, an always-connected video brings a
privacy issues. According to above proposals, several
video communication system have been also proposed in
the term of protecting a "privacy" of the person in the
scene while providing his/her "awareness" information[3-
7]. However, those systems are implemented a video
"recognition" such as moving object detection, object's
contour extraction, and video "compression" such as the
MPEG or H.261,H.264 separately, which made a system
become large and complicated. In the way of focusing on
providing “awareness”, the data transfers bit rates of
those systems are very high.

This paper proposes a “privacy balanced” video
communication system balancing awareness and privacy
base on technology of JPEG2000. Person region is
extracted into (a) basic layer which contains awareness
and (b) enhancing layer which contains other details
information by using the “multi-resolution expression” of
Wavelet transform, and “bit-plane decomposition”
technique, which these techniques are a constituent
technology of JPEG2000[8-10]. The basic layer is
focused to convey “awareness” information, it contains
(1) person’s region, (2) a part of bit plane, and (3) a part
of bandwidth 1image. Therefore, the awareness
information is transmitted at very low bit rate.

In the proposed method, a part of the compression is
utilized for “recognition” of an object contributing for
reducing system complexity and shorting development
term of the system.

2. AWARENESS AND PRIVACY BALANCED
VIDEO COMMUNICATION SYSTEM

Details information
is transmitted
Awareness information
(contour, blurred,
transparent, e.g)

Video camera

is transmitted. _ R
far— —near
,~Original video image
e A -
H |
| :
H |
i !
i |
i Far Near |
4 4
e -
H |
| :
H |
| :
i !
: Far Near i

Decoded video by the propose system
Fig.1: The configuration of awareness and privacy
balanced video communication system.
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Awareness and  privacy  balanced  video
communication system 1is a system that provides
awareness information, while protects a privacy of a
person in the scene. The system works not only as a
conventional video communication tool but also serves as
an always-connected video awareness system to support
communication of person between remote sites. In this
system, the person who stays far from camera at the
sending site is automatically displayed as an
awareness(such as  semi-transparent, blurred, or
contoured) at the receiving site, in order to protect his/her
privacy.

This system has functions as shown in Fig.1. The
useful cases of using this system are described as below.

1. In the case when the person who wants to
communicate to each other, he/she come close to the
camera. In this case, at the receiving site, a details
“video” image is displayed and person can communicate
to each other like as a conventional video communication
system.

2. In the case when the person who has no intention
to talk right that time, but he/she is ready to response if
someone calls. In this case he/she stays far from camera,
then only “awareness” information (“existence” or
“motion” e.g.) is sent to another site without “privacy”
related details, in very low bit rate.

The displaying of awareness is the so-called “an
awareness communication”. It is a new type of
communication means [11]. In the case that person who
has intention not to be talked, or not to be observed,
Displaying of awareness has a merit to protect a privacy
of that person.

At the sending site, we use the fixed camera.
Therefore, the background image is almost fixed, so, it is
not necessary to send background image in real-time.
Firstly, we send the background image and store it in the
memory at the receiving site.

We create a bit stream of data that corresponding to
person region, and embed the awareness information into
tile’s header (tile part header). We encode and send only
the data that corresponding to person region in order to
reduce transfer bit rate.

At the receiving site, the tile part header of bit stream
from the sending site is analyzed, and then the tile
information and type of awareness information are
extracted. By combining this information with the
background image, which once has been stored in the
memory, the reconstruction of awareness with
background image is carried out.

3. SIGNAL PROCESSING BY THE PROPOSED
METHOD

3.1 Person Region Extraction Using “Multi-Resolution
Expression” in JPEG2000

Generally, using the background image subtraction to
extract the foreground image usually raises a hole in the
region, in particular, when the background image is
similar to the foreground image. The problem discussed
here is how to extract the foreground image with the

minimum implementation cost. In order to cope with this
issue, the proposed method employed the multi-resolution
expression by wavelet transform, which already included
in technology of JPEG2000.

Figure 2 shows the using multi-resolution expression
to extract moving object. We execute wavelet transform
for the result image that obtained from the background
subtraction. Once the wavelet transforms has been
executed, the vertical and horizontal direction of the low-
pass and high-pass, total 4 images are created. For one
stage of wavelet transform, the resolution of each image
is scaled to a half size. We pick up the low-pass image,
and repeat the processing stage of wavelet transforms to
the low-pass image. Therefore, according to the number
of processing stage:N, the low-pass images in difference
size are created. Finally, restore each of them to the
original size, and then reconstruct them into one image as
an original by the logical OR operation.

+ Multi-resolution expression(exists in JPEG2000 Core Tech.)

Resize to the
original size

DWT Stage:1
DWT Stage:2 —>

Background
subtraction

Resize to the

original size result

Resize to the

DWT Stage:N . .
original size

_____________________________

DWT : Discrete Wavelet Transform

Fig.2: Moving person extraction by using multi-
resolution expression (the proposed method).

o)

(b) Multi-resolution (¢) The result of

expression

(a) Original image

Fig.3: Moving Object extraction results. Undesired holes
in the object region are reduced by the proposed method.

As shown in Fig.3, the result of moving person
extraction using multi-resolution expression is able to
reduce an undesired hole in the obtained region; the
effectiveness of this method is confirmed. After that, the
labelling process is performed, and the amount pixel in
the object region is calculated, as the “total pixel in the
person region”. We use this value to set or do not set the
transparency rate(7), as shown in Tablel.

There are several ideas in order to control the
transparency rate. For instance, using multi camera as a
stereo vision, to calculate the position of the person, and
then control the transparency rate, and so forth. However,
in this paper we use single camera for computationally
feasible and relatively inexpensive.

Extracted

logical OR operation
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Table 1: Transparency of the person is depending on
“total pixel in the person region”.

Total pixel in the
Distance person region: Transparency rate: 7’
Alpixel]
Near 7=2°
(non- A >15000
transparent)
Far — ="
(transparent) A=15000 Where, n=1,2,....8
(“n” is set by user)

3.2 Transparency Rate Control using “Bit-plane
decomposition” in JPEG2000

In the JPEG2000 compression algorithm, each frame
is decomposed into adjacent small rectangular called
"tile". The proposed system classifies each tile into
"object" or "background". In this paper, all the tile which
contains a part of (or all) the person region are
categorized into "object". Identifier of "object or not" is
embedded into CME (comment and extension) header at
tile-part header in the JPEG2000 bit-stream composition
as shown in Fig.4. This system encodes and sends only
the tiles that corresponding to object region, in order to
reduce transfer bit rate of video data.

( SOC(Start of Codestream)

v

S1Z(Image and tile size)

v

COD(Code stile default)

v

QCD(Quantization default)

Main header

SOT(Start of Tile-part)
3

< CME(Comment and Extension)

»
\The transparent information is embed here.

y

SOD(Start of Data)

'

EOC(End of Codestream)

Tile-part header

Data

Fig.4: The bit stream composition of the system.

Equation (1) shows transparency rate(7) of an object
that is controlled according to tablel. At the receiving site,
the tile part header of bit stream from the sending site is
analyzed, and then the tile information is extracted. A
receiver decodes the object(person) region and adds it to
previously received background by,

Transparent output signal = Object signal x T’

(1
+ Background signal x (1—-T)

This procedure brings an advantage that the system
does not directly extract contour of an object. A viewer
can see a transparent object with its contour. Namely, the
system does not require any complicated contour
extraction procedure such as Ref.[12-14].

4. EXPERIMENTAL RESULTS

Experimental results in this paper were given under
the environment listed in Table2.

Table2: System Environment

0OS WindowsXP SP2

CPU Pentium4 2.8GHz

RAM 512MB

Software Visual C++ 6.0

Movie Video image 1,110 frames
(320*240pixel, 30frame/sec)

DWT 5/3 wavelet filter

4.1 Person region extraction

First, we evaluate the person region extraction
process. Fig.5(a) shows image frame number 100,320,400
and 490 as a representative examples of input image. The
person regions are successfully extracted as shown in
Fig.5 (b). There are no undesired holes in the region. It is
confirmed that the proposed method is effective to reduce
a hole in the extracted object.

(a)Input video image.

(b) Person-region extracted by the proposed method.

Fig.5: Moving Person extraction results. Undesired
holes in the object region are reduced by the proposed
method.

4.2 Bit rate of sending only person region

Next, we evaluated total bit rate to be transferred to a
receiver by sending only person region.

Figure6 shows transfer bit rate of the existing and the
proposed method. The existing method send all region of
image, so, the transfer bit rate is always about 7-8[Mbps].
In the contrast, the proposed method send only the region
of interest; the bit rate is about 3.6[Mbps] as a maximum.
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—o— Sending only person region
Sending all region

a 10

O

=

Q 5

8 ./0—0///’
5 0 ! ! !

100 320 400 490

frame
Fig.6: Effectiveness of sending only person region.

Figure7 shows compression ratio of sending only
person region and sending all region. It shows that bit rate
is reduced in proportion to the size of person region. It is
confirmed that the system is able to reduce bit rate less
than a half of existing method.

Compressionratio= Bit rat.e of sending o'nly persor'l region % 100[%]
/ Bit rate of sending all region

N
<

_

P
o

! ! !

100 320 400 490

frame

%)
<

—_
(=]

Compression ratio[ %]
(3%
[=}

(=]

Fig.7: Compression ratio of sending only person
region and sending all region of image.

4.3 Bit rate of sending only a part of bit plane

Total bit rate of sending only a part of bit plane is
valuated. In this case, we set both the proposed method
and the existing method to send all bandwidth and all
background images in the same condition.

As show in Fig.8, the proposed method (sending only
a part of bit plane) can reduce bit rate to 1/4 compare to
the existing method (sending all bit plane).

—&— Sending a part of bit plane

Sending all bit plane

— 10

s 8

2 6

g 4

e 2 >———0 * -
m 0 1 1 1

100 320 400 490
frame

Fig.8: Effectiveness of sending only apart of bit
plane(5 bit plane)

Bit rate of sending a part of bit plane

: : : > 100[%]
Bit rate of sending all bit plane

—o— 5bit plane
= —=— 6bit plane
S 80
.g 60 e
2 40 —¢ ~—
= 20
g O 1 1 1
© 100 320 400 490

frame

Fig.9: Compression ratio of sending a part of bit
plane and sending all bit planes.

Figure 9 shows compression ratio of sending only a
part of bit plane and sending all bit plane. It shows that
bit rate is reduced in proportion to the number of bit plane.
It is confirmed that reducing bit plane is effective to
reduce bit rate.

4.4 Bit rate of sending only a part of bandwidth

Total bit rate of sending only a part of bandwidth is
evaluated. In this case, all bit plane and whole
background image is set as the same condition for both
proposed and existing method.

Figure 10 shows bit rate of sending only a part of
bandwidth. It is confirmed that sending only a part of
bandwidth is also able to reduce bit rate about 1/4 of the
existing method.

—e— Sending only a part of bandwidth

Sending all bandwidth
— 10
g g
2
g 4 s
- 2 = . 2 2 2 . 4
m O 1 1 1

100 320 400 490

frame

Fig.10: Effectiveness of sending only apart of
bandwidth (3LL)
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Bit rate of sending a part of bandwidth

: . : x 100[%]

Bit rate of sending all bandwidth
> —+-3LL
<100 —=2LL —
s ILL
g 80
= 060
.2 . L
g 40
g 20
U O 1 1 1

100 320 400 490

frame

Fig.11: Compression ratio of sending a part of
bandwidth and sending all bandwidth.

Figurell shows that bit rate is reduced in proportion
to the stage of wavelet transform. It is confirmed that the
system is able to reduce bit rate less than 60% of the
existing method.

4.5 Combination of compression ratio

Figurel2 shows a combination of compression ratio
for sending awareness and normal video. It is confirmed
that bit rate for sending awareness can be reduce to 1/10
compare with sending normal video.

, Bit rate of sendi % ,
Compressionratio= — 1 e’i) sen» 18 aW&renéss x 100[%]
/ Bit rate of sending normal video
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20.\

" \’/‘\‘\"\VLM’\'
| 0 ‘ 1 ‘ 2 ‘ 3
3

3LL only

Compression ratio[ %]

3

Transparent: t — 0 1‘2‘3 0‘1‘2 0‘1‘2‘3

DWT Nthstage —f

2
R
2LL only

1
-
1LL only

N 0
-
All region

Only person region

Transparent: t=0 means non-transparent
Transparent: t=/ means 1/2 transparent
Transparent: t=2 means 1/4 transparent
Transparent: t=3 means 1/8 transparent

Fig.12: Combination of compression ratio for
sending awareness and normal video.

Fig.13: The variation of displaying awareness
(blurred and semi-transparent(3LL,2LL,1LL and 1/2
transparent)).

Fig. 14: The variation of
awareness (contour blurred, and
transparent(1HH, IHL, ILH,and 2LL)).

displaying
semi-

5. CONCLUSIONS

This paper proposes a new video communication
system which transmits “awareness” at very low bit rate
in usual. The proposed system decomposes a person’s
region into (a) basic layer which contains awareness and
(b) enhancing layer which contains other details
information. This processing is implemented by basic
constituent technology of the JPEG2000 such as wavelet
transform and bit plane decomposition. The basic layer
contains (1) person’s region, (2) a part of bit plane, and
(3) a part of bandwidth image. It is confirmed by
quantitative measurement that bit rate can be reduced to
1/10 compared with exiting method.

It is our future work to adapt quantization and bit
truncation, namely lossy compression, to the system for
more bit rate reduction.

In addition, the variations of displaying awareness
image are shown in Fig.13-14.
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Abstract

“Inverse polarity” is a term invented by Kitaro Nishida, which means a self-negative interrelation
between the absolute and the human. According to Nishida, what mediates such interrelation is the word as
the self-expression of the absolute. In Christianity it is the Word of God, which created the human world,
while in Buddhism it is the Name of Buddha, which exclusively expresses the compassionate vow taken by
Buddha. The question here is whether such interrelation can also be seen in the realization of “emptiness”,
where, it is said, the function of language is to cease.

The mere experience of “emptiness” does not mean the unbounded standpoint Nishida calls “common
human experience”. It is not until the self is transformed by the realization of “emptiness” that one can attain
such unbounded standpoint. The way to attain such standpoint is called “the middle path” by Nagarjuna. It is
the path shown by Buddha through his self-negative compassion, without which it would be impossible for
one to realize Buddha’s realization.

As one’s realization of emptiness becomes more profound, the world is experienced as more deeply and
extensively embraced by the compassion of Buddha. This religious experience is equivalent to what Nishida
calls “inverse polarity.” In the experience of inverse polar relation, one becomes a unique point of the
world’s self-expression through which Buddha’s compassion is demonstrated. However, to the one who
practices the middle path, Buddha shows the self-contradictory aspect that he is at the same time
“emptiness.” By virtue of this aspect of Buddha, the one who practices the middle path is put to the endless

self-negation, for which one’s self-realization becomes all the more profound.

Key Words : Inverse Polarity, Common Human Experience, Absolutely Contradictory

Self-identity, the Logic of Soku-Hi, Emptiness, the Middle Path
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1. Introduction

“Inverse polarity” (i¥i %} Ji7) is a term invented by Kitaro Nishida (V& FH #6225 1870-1945). It is used to
express the mutual relation between the two absolute opposites; the absolute' and the human. According to
Nishida, the only medium that enables the interrelation between the two absolute opposites is nothing but
“the self-expressive word of the absolute” In Christianity it is the Word of God, which created the human
world®. In Buddhism it is the Name of Buddha (% %5), which exclusively expresses the compassionate vow
taken by Buddha.”

The question here is whether such inverse polarity could be recognized in the realization of “emptiness”
(§Tinyata), where, according to Nagarjuna (c.150-250), the founder of the philosophy of “emptiness”, the
function of language is to cease.” In order to provide an affirmative answer to this question, this essay
demonstrates how unbounded standpoint in the realization of “emptiness” involves what Nishida calls
“inverse polarity,” by referring to some Buddhist scriptures such as Vajracchedika-prajiaparamita ( [ 4|
i # ¥ ) ), one of the main sutra of Mahaprajiaparamitasiatra ( [ 3 #¢ ] )6, as well as

Milamadhiyamakakarika ( [% 7] ) and other works written by Nagarjuna.
2. Common Human Experience
2.1 Common Human Experience as Negative Affirmation

In “Bashoteki Ronri to Shilkydteki Sekaikan” ( [5PTHURRER & FHIWI 58] Nothingness and the
Religious Worldview), where Nishida uses the word “inverse polarity” for the first time’, he invented the
term “common human experience”(*F- % JE&) as well. Those two terms are closely related to each other just as
two sides of a coin. I would like, therefore, first to clarify what Nishida means by “common human
experience.”

The followings are Nishida’s definitions of “common human experience”

Common human experience is not to be confused with common sense. (snip) It is a standpoint

essential to the self.®

It is the unbounded standpoint attained when our own selves are transformed through
self-negative affirmation. Here, the self of ours touches both the beginning and the end of the

world. °

The expression “self-negative affirmation” above might be considered as incomprehensible by a rational
mind. Yet, it is a type of affirmation often found in the scriptures of Mahayana Buddhism, on which it is a
well-known fact that Nishida’s philosophy is based, especially Zen. For example, Nishida says that “is and is
not” dialectic of prajna (prajia) is the best description of his concept of God, which is absolutely
contradictorily self-identical '* (#a%F JEHI H CLIA—FJ) because it includes absolute negation within
itself.""
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2.2 Self-negative Affirmation Found in the Logic of “Soku-hi”

What is called “is and is not” dialectic by Nishida is a certain descriptive pattern found in
Vajracchedikaprajiiaparamita which D. T. Suzuki (#5 A K4 calls the logic of prajna (%75 O FmEE)'"* or
the logic of “soku-hi” (HIJE&HBH)". According to Suzuki, this pattern can be formulated as follows:

That X is X is that X is no X. Thus is it called X."

As we can see in the formula above, the law of identity (“X is X”) is first negated before it is affirmed
again. It should be noted that the negative expression “X is no X does not mean “X is something other than
X.” Rather, what is negated here is the very existence of “X”, as is obvious from another patterned
expression found in Vajracchedika-prajiaparamita: “There is no such X (as is called X).”"* Thus the whole
sentence “That X is X is that X is no X" should mean “That which is called X does not (really) exist”.

With the fact that there are about 30 expressions of these kinds in Vajracchedikaprajiaparamits, it
could be assumed that what is actually refuted in Vajracchedika-prajigparamita is the existence of the
whole phenomenal world that people believe to exist as something.

It may be considered that this type of negation will lead to nihilism. As a matter of fact, there are many
non-Buddhists as well as Buddhists who consider Mahayana Buddhism as a form of nihilism. However,
when not only the objective world but also the subjective self'® is negated, there would be no one who can
hold any view whatsoever including a nihilistic one.

When there is no articulation between subject and object, neither is there any articulation between
affirmation and negation. In order to attain this state, one has to refute the existence of things through reason.
However, the experience of such absolute negation as even refutes the negation itself should be the
experience beyond reason, that is, the experience of the reality before it is articulated into numeral entities by
the semantic function of language. In Buddhism, this state of reality is called “ultimate truth”
(pramartha-satya), which, seen from the aspect of negation, is also called “emptiness”($linyata).

A well-trained meditator might be able to stay in “emptiness”for as long as he wants, but eventually he
must come back to the conventional world. Otherwise, “emptiness” would be nothing less than the death or a
chaos where people lose their identity. The true liberation is attained only in the realization of emptiness, that
is to say, only when one realizes himself as empty and thus becomes aware that there is neither self nor
non-self. This is the self-realization where direct perception of non-articulated reality and self-reflection are
“absolutely contradictory self-identical”; that is, they are integrated as one without resolving the opposition
to each other.

In such realization, direct perception produces self-reflection and so does self-reflection produce direct
perception. It is the infinite process of the self-reflection within the self, with which “emptiness” or, in
Nishida’s words, “absolute nothingness” (#{ix} %) comes into the light of language. This is also the process
where the refutation of being oneself turns into its acceptance. With this transformative reversion from

self-negation to self-affirmation, non-articulated reality is divided into subject and object, and then into
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numerous entities. However, for the one who has realized himself as being empty, the entity “X” is no longer
a mere “X.” It may be called “X” conventionally, but he knows that, from the viewpoint of ultimate reality, it
is empty just as he is. This is the standpoint where one is free not only from the view of existence (eternity)

but also from that of non-existence (nihilism), and thus free from any attachment or misery."’
3. Inverse Polarity

3.1 Inverse Polarity between the Absolute and the Human

As we have seen, what Nishida calls “common human experience” is the unbounded standpoint one
attains through self-transformative realization of “absolute nothingness” or “emptiness.” In Christianity,
what equals to such “common human experience” is the state of liberation from one’s original sin. This
liberation is only possible with religious conversion, which occurs when one realizes his eternal death, that is,
absolute nothingness essential to each individual.

It should also be noted that such transformative realization is not a mere realization by the self. Even
though it occurs within the self of the human, it is at the same time the self-realization experienced by
“absolute nothingness” itself.

As we have already seen, self-realization involves the infinite process of self-reflection within oneself.
This is no less true for “absolute nothingness”. From religious point of view, this self-reflection is the
self-negative determination of the absolute with which the world develops infinitely. It is the absolutely
contradictory aspect of the absolute; the absolute nothingness includes negation within itself and thus it can
be the absolute being at the same time.'®

Thus the human as well as its world is established by the absolute self-negation of the absolute'®. That is
why man is relative and finite. In Christianity, man’s defectiveness is represented in his original sin. With
this sin, man is born to die, to be thrown into the eternal flame of hell*’. Yet, by realizing his own death, that
is, the absolute contradiction included essentially in his /ife, he encounters the absolute and find eternity. Or
rather, he realizes his absolute death by confronting the absolute infinity, the absolute negation.

This self-realization, however, is not to occur without love or compassion of the absolute, which even
reaches to the absolutely evil man®'. The human is created by the will of the absolute in the way that the
self-contradictory nature rooted deeply in its existence becomes so problematic that it brings forth religious

. 2 . o
consciousness . As to this matter, Nishida says:

When we realize our eternal death, which is essentially in our own selves, we are already in
eternal life. When the self thus realizes thoroughly the contradictory nature of his own self,
there is religious conversion. Since this is impossible from the viewpoint of the objective self
figured out by objective logic, we must say that it is nothing other than the work of God, the

self-determination of the absolute itself. Faith is the grace of God, the voice of God in the
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bottom of our own selves.

Religious conversion means, therefore, to obey God’s decision through its own decision. Faith

is not a subjective belief, but to touch the truth on which the historical world is established™*.

What Nishida calls “inverse polarity” is such mutual relation between the absolute and the human,
which entails absolute self-negation from both sides. Though such form of dynamic relation is prominent in
those religions where the absolute is personified as God, similar interrelation is found in Mahayana
Buddhism, where Buddha is thought to be the one with great compassion. This aspect of Buddha is
especially emphasized in some sects, among which are Pure Land sect (% 1:71%) and Pure Land Shin sect (i§*

T H.5%),where Amidabha Buddha (Fi[#RFE{L) took the compassionate vow to save every individual.

Just as original sin represents man’s defectiveness in Christianity, so does man’s ignorance in Buddhism.

With this ignorance, man is to be reborn endlessly to the world of karma, and Amidabha Buddha is the one
whose great compassion is to embrace even the most disobedient who try to flee® . There is even no justice
by faith.

This great compassion of Buddha is, according to Nishida, expressed objectively in the Name of
Buddha. Man is to be saved by chanting it with his mind empty of any thought. Yet, as is said in Tannisho
(T #%#+5 1)*, his chanting the name of Buddha is nothing but the design of Amitabha Buddha®’, who negates

herself so as to save every human being.

3.2 Inverse Polarity in the Middle Path

As we have examined, the unbounded standpoint which Nishida calls “common human experience” is to
be attained only when there is the dynamic relation between the absolute and the human mediated by the
self-negation from both sides. The self-negation of the absolute is the absolute love or compassion of the
absolute itself and it is expressed objectively in the Word. In early Mahayana Buddhism, however, there is no
such divinizing of Buddha. Moreover, as Nagarjuna says that “emptiness” is where language ceases, one has
to be free from even Buddha’s Name in order to attain self-realization of “emptiness”. How, then, is such
dynamic religious experience possible for the ones who endeavor to realize “emptiness”? In order to
answer this question, we will now discuss “the middle path” referred by Nagarjuna in
Mitlamadhiyamakakarika.

For Nagarjuna, the standpoint equivalent to “common human experience” is the “middle” (madhya),
in which one should be free from any discrimination between two opposites. The reason that it is necessary
to be free from such discrimination is, according to Nagarjuna, that it creates the defilements of action

(karmaklesa). He says:

Defilements of action come from dichotomous discriminations. They (dichotomous

discriminations) come from the function of language. However, the function of language
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ceases in emptiness.
karmakle$aksayan moksah karmaklesa vikalpatah /

te prapaficat prapaficas tu §unyatayam nirudhyate / (MMK,18,5)

As is clearly stated above, dichotomous discrimination is nothing but an outcome of the function of
language. Language makes an object “what it is” by discriminating, for example, “X” from “non-X.” The
problem with such discrimination is that people are disposed to think that “X” exists even without language,
though “what it is” is no more than an identical form of existence and there is no actual border which divides
“X” from “non-X.”

By wrongly assuming the existence of “X,” people attach themselves to the phenomenal world. This is
especially problematic when people apprehend the self of persons as a substance which never changes or
perishes, for such kind of illusion causes great deal of misery when they confront the reality, such as illness,
aging and death of themselves or their loved ones.

Though “emptiness” is where such illusion is to be eliminated, there is a paradox that one cannot attain
“emptiness” as long as he holds its view®. Besides, to attain emptiness is not the goal for the one who seeks
for the ultimate liberation. The ultimate liberation lies, as we have seen, in the standpoint where one is free

from both externalism and nihilism. That is why Nagarjuna says:

Whatever dependent origination we call emptiness.
It is a conventional articulation. It is the middle path.
yah pratiityasamutpadah $tnyatam tam pracaksmahe /

sa prajiiaptir upadaya pratipat saiva madhyama // (MMK,24,18)

“Dependent origination” (pratiitya-samutpada) is a fundamental Buddhist doctrine which teaches that
all phenomena arise in dependence on causes and conditions. This function of originating the phenomenal

]

world is, in our context, the function of “emptiness,” or the absolute nothingness. Yet, just as absolute
nothingness is at the same time absolute being, emptiness, seen from the conventional view of the world
where things exist as something, is called “dependent origination.” We can say, therefore, the “middle” is the
standpoint where “dependent origination” and “emptiness” is absolutely contradictory self-identified.

The way one follows to attain the middle standpoint is called the “middle path.” It is equivalent to the
“noble eight fold path” (aryastanga-marga) 2° in which the method to attain liberation is more specifically
taught.

Needless to say, people can follow the path only because someone shows it. It is Buddha, the awaken
one, who shows people the truth and the path they must follow to become Buddha themselves™’.

As Nagarjuna says in Acintya-stava, one of the Four Hymns to Buddha (Catuh-stava) that Buddha
demonstrates what he understood out of compassion31, the teachings of Buddha is the expression of his

compassion, by grace of which one can realize Buddha’s realization and become Buddha himself.

For the one who understands Buddha’s real nature as emptiness itself, the compassion of Buddha is
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nothing but the absolute love of emptiness, whose self-negative determination creates the objective world.
Thus as one’s self-realization of emptiness becomes more profound, he comes to apprehend the objective
world more deeply and extensively embraced by Buddha’s compassion. This is what Nishida calls “inverse
polarity,” where the absolute and the human confront each other through absolute self-negation from both

sides.

4. Conclusion

Though everything is regarded as empty in early Mahayana Buddhism, it does not follow that in the
view of emptiness there is no religious experience including the dynamic interrelation called “inverse
polarity”. It is because for the Mahayana Buddhist, the true liberation lies not in the mere attainment of
emptiness but in the state of the “middle,” where religious experience can occur, be reflected and even
expressed by awaken ones, each of whom has become “a unique point of the world’s self-expression™
through self-negation.

The reason that there are many Buddhist scriptures which teach emptiness despite the fact that language
should be ceased to attain emptiness is that the truth cannot be taught without such self-negative expressions
made by awaken ones. Nagarjuna’s scriptures are among such self-negative expressions, and we should
consider them as the expression of the world itself, which were originated by the self-realization of
emptiness. Buddha’s teachings should be considered in the same way; Buddha as an individual is merely a
unique point of the world’s self-expression.

We have to be careful, however, not to give any substantiality to emptiness or to Buddha. One cannot
stay in the middle without knowing that there is neither eternal Buddha nor any other absolute being just as
there are no eternal objects. Everything in the world as well as the self of a person is subject to change and
eventually they all perish as long as things are originated dependently on one another. Yet, the world as it is
is at the same time embraced by the compassion of Buddha. This contradiction found even in Buddha is what
is characteristic in the middle path version of Inverse Polarity, which, in my opinion, makes one’s
self-realization even more profound, for this contradictory nature of Buddha requires never-ending

self-negation of those who practice the middle path in order to realize Buddha’s realization.

Notes

1 The word “absolute” here means “absolute being”, which is beyond any limitation and thus any
objectification, As is mentioned in 3.1, this “absolute being” for Nishida should also be “absolute
nothingness” at the same time. Thus Nishida’s “absolute” can imply not only God but also Buddha.

2 Nishida Kitaro, “Bashoteki Ronri to Shitkyoteki Sekaikan,” p.443.
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3 Ibid., p.441.

* Ibid., p.A42.

> MMK,18,5.

6 Mahaprajiaparamitasiitra is the collected sutras which is known as a pioneer of Mahayana Buddhism.

7 1t is also the last time because it became his last writing.

¥ Nishida, op,cit., p.451.

? Loc.cit.

10 “Absolutely contradictory self-identity” is a logic invented by Nishida in order to express the state of the
reality, where two absolute opposites are self-identified without resolving the opposition to each other.

" Ibid., p.405.

2 D. T. Suzuki, “Kongokyo no Zen,” p.15.

" Ibid., p.40.

" Ibid, p.10.

e.g. “What was taught by the Tathagata as a part of the wold is taught by the Tahaagata as no part.
Therefore it is called a part of the world.” (yo ’py asau loka-dhatus tathagatena bhasito ’dhatuh sa
tathagatena bhasitah. tena ucyate lokadhatur iti.) (VPS 13,c)

15 e.g. “There is no such a thing, Subhtti, as the one who entered on the path of Bodhisattva.”

(na asti subhiite sa kascid dharmo yo bodhisattva yana samprasthito nama. ) (VPS 17,a)
16 This is the subject which negates the objective world. Though it should be impossible to objectify the
subject, people usually assume that it exists as the self. Emptiness is experienced only when such subject as
well as objective world is negated as neither something nor nothing. (For more details, refer to: Kumi Aoki,

“Principle of Transformation in the Self-Realization of Sﬁnyatﬁ,” pp.29-30.)
17 As to the transformative function of the self-realization of “emptiness”, refer to “'Principle of
Transformation in the Self-Realization of Stinyata.” pp.29-31.

18 Nishida, op,cit., p.398.

¥ Ibid., p.411.

20 .
Loc.cit.

' Ibid., p.405.

2 Ibid., p.395.

3 Ibid., pp.421-422.
* Ibid., p.432.

> Ibid., p.435.

% Tannisho is a Buddhist Scripture in which the teachings of Shinran, the founder of Pure Laland True sect,
are written down by one of his disciples, possibly Yuien.

" Tannisho, X1 1t is also cited in “ Nothingness and the Religious Worldview,” p.443.

*® The awakened ones taught that emptiness is the relinquishment of any and all views, but

those who entertain the view of emptiness is called irredeemable. ($tinyata sarvadrstinam
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prokta nihsaranam jinaih / yesam tu $unyatadrstis tan asadhyan babhasire /) (MMK,13,8)
2 “The noble eight fold path” is said to have been taught bay Gautama Buddha. It consists of right view,
right intention, right speech, right action, right livelihood, right effort, right mindfulness, and right
concentration. “Right” here suggests freedom from erroneous rather than ethical justice.
3% “One is called Buddha by understanding that (dependent-origination is emptiness).” (tadbodhad buddha
ucyate /) (45,41,d)
3! “Thus having understood, you demonstrated it to the wise out of compassion.” (viditam desitam tadvad
dhimadbhyah karunavasat //) (4S,2,cd)

32 Nishida, op, cit., p.449.
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The Problem of Global Perspective in Engineering Ethics

Toshihiro OHISHI

Department of Integrated Arts and Science

The purpose of this paper is to point out that engineers have responsibility to get concerned with the
problem of population growth and the North-South problem. First, the paper analyzes the concept of ‘global
perspective’ in contemporary engineering ethics. Second, it shows the relation between global perspective,
sustainable society, the problem of population growth and the North-South problem. Third, it argues that there
is a very close correlation between the explosion of population in developing countries and the increase in
wealth of developed countries. Finally, the paper suggests an outlook for a possible solution to the problem of

population growth and the North-South problem and sustainable society and argues that engineers have to do
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with the outlook.
Keywords: Engineering Ethics, Global Perspective, Sustainable Society, Population Problem, North-South

Problem
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7T XER ORI FRAREE L RS L— 3 — DHIE

FRERIR, HEERF L HERC

VRN SRS, P AT A TR

BE

VSR 3 o O S UWIR A B 2 B56412 20um~%% mm DJE S T T &, K2 2 M TH LWEREAR 1
MU AEETE A E CHEASN TS a—T 4 VI HINTH D, LinL, IEHIFO/RT A—%
& HIZIS U= o BURITEMETH 0 | RIS B L2 52 D T3 A—% OB L DR
HNEZOMIIIEBERIERETH D, AT, BINDE TR 2 TR D I Stk 2 R E
DI2DOHEMET—52 L LT, RRATT AN TERMICAT U 28 SUS3L6L. (FyR) Z vy, it
fiE 600A., RETEEEE 150mm & L. WM ARG EE 16.7g/min TF 7 XA~V =y h B X 0L, 77
A= H A Ar (50 1/min) OZOEA . Ar (501/min) +Hz (51/min) OIRET AL LESHADT T X
~ v MNOTERE ORLFIREE K ORI | W NI AR E DR & I D AT L — 5 —
VEHIE Uiz, BB A Ar+9.1%H DFA, FLArN I LT T I A~V = v hOR ST L TREILHE
FEIX 395 L7200, IR Yxy NNOKLTOIREIL 37%m < . L 14%HN3 %, £z, BEE
X 72% < 725 2 EWorhote, AT L— 3 — U ORIERE R TIE, RS2 P i@ (P
JEEKRALE) 1E, WITNO T T X T AOEE S B OFULLED D AR FTICENM T 5, HIROE
ST Ar OHZOEE D 1.3mm ikt L, IBEHT ADGEIL 2.4mm SN2 23, 278 M O TE R sEIk
XIRGH ADLEDNEINZ ERGh o7,

X —U— K RRT T A<IREE, iR, R, 27— —

1 &

i

TI A EH L FERENLERO—FETHY | @, ET7Iv 7R, TITAF v 7 LD TEEWE
WM R RICEE TWETE D a—T 4 V7 LCHEERTIRIELSFAEN TV D, EBERICH L
HERE ((PIMIME) ZAIET 280 E LTHER S TEY ., RSN AIEFHIROE S1% 20um~% mm
EFTHRETH D, LnL, BHIZEWT, BHEMENKE S, EINE—T, KALOD 22 72 E b
BWIROT D FREE 72> TDH Y,

W78 ' 2B OIS E S A E RIE TR T & U CUXIRGRL - OME & RiE5Ah, 77 A~
AR L FiE, 7 — 7 EiE, B OREH S, WHT L ORE EBERE R E Ol T/NT A —4
BWo, ZNOORTNT T XIREE « Jil, IR O « RAHE - 27— —2 (AL
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T DZERAG) . ZERDBE AR, BM~DRA(I BB, b2 —LDORERNR EDEFNBRGITE
BaRIE L, 20 OEFBRNEEICIERIEOEERE, KILE, B ORBLESE 2— A0
BEIAFREFEOWREMEICRE REELKITT, LrL, INUHOMET/NT A —5F L RIS L kK
mEORRITEMHE TH 272D+ TE LT, & ITRE LBE T A =X 2 S IERBLSG D
fRBNIEE 2 ERE TH 5,

ARIZIZ 6 ORI r AR > b &2 W CEIE Y7 A~ E$H(VPS : Vacuum Plasma Spraying) & OV
A7 T A< a5(APS : Atmospheric Plasma Spraying ) 23 % EE72BR 55 T Cliti Ll REZRFEERAVE A X,
Flo, WCRNEETH 727 T XA~ V= v NNOTRFAT OUGPRL 7 & 0 [RIRFE 23 7] BE 22 FH LS
& ChiE=%1 74#E : Accuraspray-g3) HEATEZ, ZO LI RELRIZHANAH, A TIIE
WAHIZ AT v L A8 SUS316L 2 W= KR T 7 A~ ¢, 77 A~ HAL LT Ar (T T R)
DBDFE L ArtHe (T HA+KELTA) OBETEBREITV. Accuraspray-g3 (2 L 0 IaHHkz
FARE R ORAEE 2 HE S D & &b, EMITAE LIRS L0 27— 2 — | i s
T A—5 LEEFABROBGR A I G 0N Ui BRI O 7o O D & LT,

2 EBRRURHESE

7T A2 IHIK VIR T L D1, T > ORER & GRRIC 7T7 X~7 — 7 #RAE S, 22187
TR HAZBBSELZ EICEVER - BHOT T XA~y y e UAMIEE S, L 72
W72 ST RN O EMICMBE ST L HETH L, 20T T A HAFIUFICRT LT —7
B E R HGUIIRONEE A KT 2 E R L TS 2,
(1) —kH=A
cArEHWDEA, 7T A OREROCLREEN R (—RIZER),
s N2 Z WA A, R TIEH 6087 T A<i@hitt, R OREENRCOETT 5,

(2) ZWAR
« Ha <0 He 72 & OJEFOEE DOEN T A Z V5856, MEORINTHLT — 7 BENSHE KL,
TI RV v MERESCIREKHREN ERT2HARH 5,
cHAFXZMMTH D 9 212, T— 7 EEN LR LT B2 AT 25 (BEFR 7Ok 2P 1k
LGN,

T 2T, AEBRTIILEICT — 27 2 3L L OO0 mii b SIS R O B LICALE L B2 b
% Ar (—IRAR) L He (ZIRFR) IREDIREHTAZHER L, ZHE TOMFETIEHoE cE T
BRNT T R AR L T — 7 BIE, I A~T =y MEEE, RFRAEEORMR AT LT,

2.1 EREE

AVRFHE [E 13 Sulzer Meteco #1834 C, IAH A > (F4-VB + ¢ 6mm) 7% ABB tH8ld R » MMZHLY f+1F
BILTWD, K1 ICERH OB 2R3, EHT X, ¥ T AT v OREMR & S OB 5k S,
A AR TEHHEND, B UATHREREZN L Tr Ry FT7—AICEE SN TRY , IEFHEHE & 2
DR E 282 Ry 7077 DXV GIET 2, B, 77 X~ T2 ER MR Ok
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Fa R EOES 7 a ATHIERIC L VRET D, R, KERSEEE TIX, EEMITIERE. 77 X~
HA, BRRORREANLATFTT D, TTATHAL LT RIAD Ar, —IRHTAD H2 3R E LT — B &
TSN D, MIRROEHMIZT VT X v VT AL LTHWEEROMREE S, v U T
HAZFEENT T A3V =y b iifG S D, EEITF v U 7 T ADE & MG IEEDT 4 A7 O
[ AR CURE S 4, BEITREERIC L 0175, £z, SHEEEIIN RKOMREOT-OIZER E — & —IZ
X DI ATRE T, 40 ‘C~60 COHiPH C— EIREIZIRFF TX 5.

ﬂ Carrier gas and Powder
Cathode ( Tungsten ) Substrate

Insulator

Anode ( Copper ) Coating

Primary gases: Ar

Plasma
gases

Cooling water Secondary gases: Hz

Current : Variable (up to 1000 amps)
\oltage range : 25 — 100 V (depending on Plasma gases)

Fig. 1 The schematic view of plasma thermal spraying

2.2 ZEBRFGIE

RRT T A ERA~DT T A~ A DB DFEHT. Ar OHLDOGE . Ar+9.1%H, D55 TF
BRa1TV, 7T A~V NNOEFHM O & A S % Accuraspray-g3*) (28 0 JIE L7z, &5
MIZ7 7 XA~y zy O EPLEE FHEIZEA L,

PEETE R PE DI & 70D AT L— N Z — U TR D FERIT, M O —iehiis I E A, SS400 (&
S 420 mmxiiE 120mmx/E X 3mm) (277 A MZ
L OMEALIN LA L, WM E T

Table 1 The condition of thermal spraying

OERRE (FRFTEEEE) 1% 150mm TYAH T SUS316L Unit Value
(B3R 10~44um) % 10 OIS LT-, Current A 600
Spray distance mm 150

2.3 EBREMH Powder supply g/min 16.7

AREBRTIL, WO ~D T T X~ 77 Flow rate of
ADREETAD =0, B 600A, Fspfe | Cariergas
@R 167 gimin, WEHE R Y 7 H A 35 | Substrate (SS400) mm 450X 120X 3
Jmin O—FEEC. Ar (50 1/min) O 7 b — | oW rae ofAr | /min 50
WA A Ar (50 I/min), &k #H A Hz2 (51/min) &

| /min 3.5

Flow rate of H2 I /min 5
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L7ZIREHT A (Ar+9.1%H2) OEAIZHONWTEREIT-T-, &1

2.4 WIEIHE

ASEER i ] L 7= Accuraspray-g3 (il = > &
2 —HENATPOHRERII TS, T oFbsE
S & A bR CKEFHMIZ 200mm, H %N KV
80mm DA E (2 Accuraspray-g3 & iR E 5, X 21
VA7 & Accuraspray-g3 OFCE % 773, & REIEE
IXER 3mm, RS J5H 25mm TH V| IREE, B,
FESRFFREE D EFEPH KX OVHIERSEE 2% 2 1R T, =
DOfE 5 DA 2 BT D 12D b S tH A A
BIOE (0~1 D#HiPH) ZALEE T 0.6 LULIZRE
T5 2 & TRHIREBDO IEMERIENATREL 72D, A
FEBRIZIRW T, MAMBEOMEIL0.9 ThHo7z,

X 312 Accuraspray-g3 IZ L5 7T A~ = b
W DORERE R A -7, *ﬁiﬂi TR, e ZRELE
TEARL, XA 1. R 2 O/ TH
Do AL @7:7w774ﬂ—t$$%i77x
~ Yy MNIRNLITHE O "SI B W TARMRL -0
HNEBHT S, Bl (A SRmzE2 (B) B

TOENNEL D, BIESM (A-BR) OEEHI—ETHY.

SRR IR E 1T L7 SO R BRI

Peak to peak = 0.266

Peak to peak = 0.472

/ !.,

Accuraspray-g3

(A R

Fig. 2 The position of Accuraspray-g3

Table 2 The measurement range and precision

Unit

Range Precision

Temperature | K 1173~4273 | 1~2%

Velocity m/s | 5~

1000 0.5%

Intensity

0.5%

XEEBED B 0 . BRAEER 2 TR S 7B 512X A

HEINTZAT D

HEDFHHZLT

BWCTT7 4V F—35Z LT, ZHEEREIRNE

RMS = 0.042

RMS =0.078

Fig. 3 The velocity measurement principle

|
Detector 1

Detector 2
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JRERIZ K o TEAEHMALFIREZET 5 2 L TE D, TR, KA ORI RS EHE LTz R
TIHFA—THDEEZLNDLTZDTH D,

3 EBRRR Table 3 The result of experiment
3.1 FTRTT—7 LUHRT ORE Unit | asma gases
F3ICH LY 8omm DfLEICHIT 5T Ar | Arthb
7 XM ROLSREE, WM ORI FIREE, R s | Intensity 3 136
BRSOV — 7 BEORIEREE M4 121375 Temperature K 2319 3178
RV x v NOBELERE R, Velocity of particle | m/s 198 226
\oltage \Y/ 35.3 60.8

(1) T7—7BE~DE
Ho [ 3R T B DR /NS W 257 A Th U fiFEEEIEN 4.4 eV°) SR JERCHE N K & Wb | BALT
~7§é&t@®7 JEIETHDE u@EiAHDmP“&ﬁmfk%wo;@h@7727ﬁX$
CH2 ZRINT 5 EMETHLT — 7 EBEZREIERSEDLZENMOLNTEY, M Ar CTlI7—7 8
at%&vv%ot#\Awaw&h@MaﬁX?@7~7@ 1£60.8V & 72 % b LT=,

(2) FIX=RNBE (RE) ~DF
KA4RT T TRV NOFERNE T
95 L. X(@DHE Ar DA~ (b)D Ar
+91%H IBEHT ATIE T T A=V =y ORI
BRIENIRL 20 FV ey MROFEHBOE S
LELIELS RoTWAZ ERNgnb, —H, 7
T A REICR S BhES 2 7T X~ ORI
(FHXFIREE) ZRE LIRS CrX, Ar Cix 351z
Xf LIRA T ATIL136 LA 39 bl 7=, = (b) In case of Ar+9.1%H>
DOFRKELTE, He ZIRINLTc & & DT — 7 FE
~NOT AR FX MG EITT — 7 BRI EIC T
BILTEINT D2 &, Fio, JEBGEEORE W Ho ZIFINT 2 2 LICX VBN KREL DD, Zh
ERNET DI T — I BNBET AT —~ LB TFRNEETH I EICE, B L7 — 7 FEICK
TRTFINE=RNEAINDOTREEE (77 XA~T—7RE) IEALZbosEZLND,

Fig. 4 Plasma Jet

(3) VEHTRITIREE

VRFPRL IR EE OREAE R TIIM Ar OF4 2319 K, H2 B AT A DHAI1L 3178 K 720 IR IEHK 1.37
FZHIN LT, 7 — 78I B0 CH BRI IS ASL 3 2 L RET 5 & | FEEEB O T Y & o 1/4
FIZHBIT D, Z ZCRIRO IR D 14 FZFHET D L 39%=14 L7200  IREOHIE 1.37 LTl
LT, b Z &2V, 2ERIEEF COREIRE () OREIZO>WTTEmORME H D
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D3, FEICTREED HHEE LT2IREE DR & 2 JWRIR LG O HEE U 7oL IR D 2 bR IT HLi ) B
WSHEPERRBO HiILD Z L dbinole, TOZE XD MT/ANT A=W LTz L &, BWHRLFIRE
(EHEBLG) BN EOREZT 20 EHET 2 FEE LTI 2ERIBEFHIALLEEZ I D, 2B,

ZOMBEEIZOWTIIAEREZ S OT —F 2 RIMLIER T 2 LE R D 5,

(4)  VREPRLFFRAEEE

A DT OEGPRLF IR, IRAE T ADLEIL 226 mis L7820 #ll Ar D6 D 1.14 f5ITHN L
Tzo ZORRE LTIE HZRET D2 LIS ETED X5 ICRAZFLX=2PHR L 77 X<EHOR
FEDPHER U THEBIA ZADIERENREL RD720, 77 A3V =y MREPHEKRT D720 E2 615,
FIKFREISE D 7 — 7 R8T D L BRI S IBMRERIZ M2 5 BREENZNRE D 77 X~ X
DOPCHEDBEINT 2 2 & b— K LB BN D,

3.2 AFL—RE—Y

M5 T A HAL LTHL Ar DIED AT L —/3%
— T, @FNIT ALE., ORNIEEG D F.0 (B
IR b JEVMLE) 2T, R SIE13mm THD, A
PEE I AE L0 IE I I S mm, /212 5 mm 27
LTS ZENRmhoTe, AEHHEEIZ L D HIERIZ R
WTIE, HALELY | RO FOHEENIELS 20 T
PLEDOHEITELS D Z L HMD T ENTE, BRAETA
DA, PR XX 2.4 mm, BEEEHIET ALE XY T3
mm, £ 3mmIZZN LT\ 5, EHEE B CTHIK L, #%
AR 2 P & ROE L CHRELH U7 BRI fE b IR G T A DY
BIE Ar ORIZH L TR 5%/ s <725, ZORKE LT, R HIET 7 A~ =y ho EHFEDF
Y U T HAZRERETIHRNEIND T2, AT L—_Z =2 OHFLMLEIZT LK Y THIZTERT U,
T2, ERCHLABE L TWDDIE, aRy b7 —A~DH OB T IRIE R OVEMBOIRIEIZ XD
AIEEEA ORI L EZ BN 5, LM LIRAT A TIE, BIE TRLE X 9 ISRIFIRANRE (F > Ddiiy
MAEENEEL) 2% Ar I~ 572 ORI CREMICE R L, B T HMOEMEMERLIZb D &E
2 HNb, £z BT HROENNEREENIDT 2720, PEEER RIS P FEFRICE T U, e B
EEMHERLIZbDEBEZOND, O XD RBRIE, RIERAEROHIEEZ RIS TS & &b,
EBEFRL T OBRLE AR S 57 EORTHAITH 5,

Fig. 5 Splay pattern of Ar

4 FEEm

ARINTEAN STV DRGSR (Sulzer Meteco #E8E, A5 : F4-VB + ¢ 6mm) ZHW TR T 7
R BETFEBR AT, BRSO L LT F I A~ T AHEN T T A~V oy hOFIERE . 5
FHRIF-DTRAREE < IHER OA T L — P — N RIETEEE 2L, LR a5,
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(1) Ar+9.1%H B AT ADEE, AN L TF T A~Yx v FOFERE, ESIIIKT 5,

(2) Ar+9.1%HABRE T ADEE ., M Ar I L CTT T A~V =y bOFRNIREIL 3.9 TH Y, ki1
FEIX 37%m< 720 | WETRI IR 14% K& < 70D, F£iz, BEMEILX72%m< 725,

B) WITHhDT T A= HAZHB T, HEP.L BIROE PR HEGEV) (EIXT L ED B/
RO TIZZENL L, M A IZHE LT Ar+9.1%H2 IRA 7 A DRI 40% /N & < TERK 41 5 BRI A
X 25% /&L 7%, 2O L ERBENDPIED ©— 7 MOE ST JEAHT ADEE 24mm THY |
HAr DA O 1.3 mmITHANEL 725,

LT, I OOBIG L RO B EREE, KILR e EHEGE E OBREH LML, BTG
U 72 it VS I B D 72 D DO TRFT S O Fe s & B3,
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The measurement of melted particle condition in plasma jet and spray pattern
on atmospheric plasma spraying

Tomoyasu Yara®, Yoshitaka Miyafuji' and Yukio Manabe *

! Technical Support Section, *Department of Mechanical Systems Engineering

In this study, the atmospheric plasma thermal spraying was tested. The experimental conditions are as follows;
the current value 600A, the spray distance 150mm, and SUS316L (powder) were supplied from the upper side of
the plasma jet by 16.7g/min. The argon gas (501 /min) and argon gas (501 /min) + hydrogen gas (51 /min) was used
as plasma gases. The velocity and the temperature of the particle in the plasma jet were measured by particle
monitoring system (Accuraspray-g3) and also spray pattern was clarified. The particle velocity and temperature of
Ar+9.1%H2 were found 14% and 37% higher than that of Ar respectively. Ar+9.1%H2 voltage was increased 72%
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compared with Ar. The test of spray pattern was kept spraying 10sec.. The coating thicknesses of Ar and Ar+9.1%
H2 were 1.3mm and 2.4mm respectively. The result of spray pattern of Ar, the position of the coating center was
observed to be displaced from the GUN position to downward 5mm and the left side 5mm. As for the spray
pattern of Ar+9.1%Hz, the same tendency as argon was observed. The value of downward and left side were 3mm
respectively and it was observed that the coating area of Ar+9.1%H2 was found 25% smaller than that of Ar.

Key word: Atmospheric plasma spray, Particle temperature, Particle velocity, Spray pattern
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A Relative Constellation Error Calculation Model for Radio-over-Fiber of

Worldwide Interoperability for Microwave Access

Koyu Chinen

Department of Information and Communication System Engineering

A Relative Constellation Error (RCE) calculation model is theoretically and experimentally

derived, for the first time, for Radio over Fiber (RoF) system of Worldwide Interoperability for
Microwave Access (WIMAX). The RCE fluctuates when the system performance is influenced by
Polarization Mode Dispersion (PMD) in the optical fiber. Therefore it is very difficult to make the
calculation model to design the received power and the RCE for the RoF of the WiIMAX. But by
constructing the system with linear characteristic components and by optimizing the modulation
condition, it is possible to calculate the received power and the RCE.
In full-components-configuration system of using vector signal generator (VSG), Distributed
Feedback (DFB) laser, optical single mode fiber (SMF), optical PIN photodiode receiver, coaxial
cables, transmitter parabolic antenna, receiver parabolic antenna, and vector signal analyzer
(VSA), the derived theoretical RCE data coincides within 2dB with the experimental data.

Key Words: RoF, WiMAX, RCE, PMD, PML

The International Conference on Wireless and Optical Communications (WOC 2009), July 06-08,
Banff, Alberta Canada, Paper 648-049 (2009)
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Why College or University Students Hate Proofs in Mathematics?

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

Abstract: To motivate students who hate proofs to become familiar with mathematical proofs and to help mathematics
teachers how to practice proof education in mathematics classes, we investigated in this study the idea of mathematical
proofs. To tackle this issue, the modified Moore method of Texas University and a new method (called Z.Mbaitiga
method) are introduced following by two cases of studies on proof of triple integral. Next, a survey is conducted on
fourth grade students on which of the proposed two cases studies they easily understand or they like. The result of the
survey indicated that more than 95% of the students have chosen the case study 2 where all theorems involved in the
proof construction are explained in details. From this study we have learned that mathematics teachers have to be very
careful about the selection of proofs to include when introducing topics and filtering out certain things which can
obscure important ideas.

Keywords: Why proofs, mathematics proofs, moore and z. Mbaitiga methods

Proc. of the 14" Asian Technology Conference in Mathematics (ATCM2009), pp: 135-145, China, Dec 17-21, 2009
2009 Science Publications Journal of Mathematics and Statistics, Vol. 5, Issue 1, 32-41, 2009, New York
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GLOBAL PROPERTIES OF EXPANDING
SPACETIMES WITH CYLINDRICAL
GRAVITATIONAL WAVES

Makoto Narita

Department of Integrated Arts and Science,
Okinawa National College of Technology,
Henoko 905, Nago, 905-2192, Japan
narita@okinawa-ct.ac.jp
and
Research Institute for Mathematical Sciences, Kyoto University,
Kyoto 606-8502 Japan
narita@kurims.kyoto-u.ac.jp

General relativity is the theory for describing the dynamics of spacetime geome-
try. The fundamental equations of this theory are the Einstein(-matter) equations.
For this reason it is of interest to understand what kind of solutions these equa-
tions possess. The Cauchy problem provides a way of achieving this goal. It deals
with the most general solutions to the equations being considered and characterized
them by their initial data on some appropriate initial hypersurfaces. Fortunately,
the local Cauchy problem for the Einstein equations is well understood. Once the
local problem has been solved, one can proceed to consider about the global one.
However, the global Cauchy problem is still open. The question whether the Cauchy
problem for the Einstein equations can be solved globally is closely related to the
important physical question of the existence and nature of spacetime singularities
in general relativity. In particular, the strong cosmic censorship (SCC) is most
naturally expressed in terms of the global Cauchy problem.

It is known that the Einstein equations lead to the formation of singularities.
Typical examples are given by the Friedman-Robertson-Walker (spatially homoge-
neous and isotropic) spacetime, which evolves from the ”big bang” singularity, and
the Schwarzschild (stationary and sphercally symmetric) spcetime, which has the
central singularity. Then, the question of whether singularities generally occur in
physical spacetimes or not, has been an important question for year. Penrose and
Hawking have given some answers by their singularity theorems [4]. Rephrased in
the words of the initial value problem, the question is that of the timelike and null
geodesic completeness of the maximal future Cauchy development. The singular-
ity theorems give us negative answers, i.e. generic spacetimes are timelike or null
geodesically incomplete.

If the singularities can be seen, this means violation of predictability, because we
cannot put appropriate boundary conditions on the singularities. Since predictabil-
ity is a fundamental requirement of classical physics, it seems reasonable to require
it to be valid whole spacetime. This implies that physical spacetimes should be
globally hyperbolic in Leray’s sense. Motivated by these considerations, Penrose
proposed the strong cosmic censorship conjecture:
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Conjecture 1 (Klainerman [5]) Gencric Cauchy data scts have maximal Cauchy
developments which are locally inextendible as Lorentzian manifolds.

This is one of the most important and unsolved questions in classical general rela-
tivity. We need two steps to prove the validity of the conjecture: (1) show global
existence theorems for solutions to the Einstein(-matter) equations in an appropriate
time coordinate, (2) analyze asymptotic behavior of the solutions and show inex-
tendiblity of spacetime manifold. Thus, an important aspect of this strong cosmic
censorship conjecture is relation to the global Cauchy problem for the Einstein(-
matter) equations.

Unfortunately, the problem of proving global existence theorems for the full
Einstein-matter equations is beyond the reach of the mathematics presently avail-
able. To make some progress, it is necessary to concentrate on simplified models.
The most common simplifications are to look at solutions with various types of
symmetry and solutions for small data.

Recently, new spacetimes which describe cylindrical gravitational waves in ex-
panding universe are proposed [3]. The metric is given by

g = —2= U2 4 2= gp? 4 62U(d:v + Ady)2 + e U R?dy?, (1)

where 0/0x and 0/0y are Killing vector fields generating the U(1) x R group action,
and 7, U, A and R are functions of t € (0,00) and r € (0, 00). These new spacetimes
would model localized inhomogeneities in Big Bang cosmology. Now we put a gauge
condition, R = rt [3]. The system of the evolution part of the Einstein equations is
equivalent with the following wave maps u : (M?**!, G) — (N2, h):

SWM = /dtd?“\/ —GG“'BhAgﬁauA@;uB, (2)

where

€4U

4r2t?
Our main result is to show existence of global solutions for the above system and
by using this we can prove the following theorem:

G = —dt* + dr* + t*r*dy?, h=dU* + dA?.

Theorem 1 /0] Let (M, g) be the mazimal Cauchy development of C° initial data
Sor the cylindrically symmctric system. Then, M can be covered by Cauchy surfaces
of constant time t with each value in the range (0,00). Moreover, the spacetime
has initial singularities (t — 0) which are Kasner-like ones, where curvature of the
spacetime blows up.

The method of the proof is the standard energy estimate (so-called light cone esti-
mate). Theorems of Christodoulou-Tahvildar-Zadeh are also used [1, 2].
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During most of the 1990s Japan was the world’s largest provider of foreign aid, or known
widely as official development assistance (ODA). However, in 2001, for the first time since
1992, Japan lost its position as the biggest bilateral donor, in volume terms. According to the
latest figures by the Organization for Economic Cooperation and Development (OECD), in
2007 Japan was the fifth largest bilateral donor after the United States, Germany, France and
the United Kingdom as you can see from the Graph 1 presented here. In fact, in the same year
Japan’s ODA disbursement in net terms (about US$7.7 billion) was about only one third of
that provided by the United States (about US$21.8 billion) (OECD, 2008).! With respect to
multilateral aid provision,? in 2008 Japan was ranked outside the top-ten position among
donor nations although it had steadily kept the top-three position throughout the 1990s.
Furthermore, according to the director of the Economic Cooperation Bureau of the Japanese
Ministry of Foreign Affairs (MOFA), which controls most of aid budget, Japan’s annual ODA
budget has sharply decreased by about 40 percent over the past decade (Kidera 2008).

Graph 1: Major DAC Member’s ODA, 1998-2007 (net disbursement, US$ million)
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Japan’s ODA budget cut in the 2000s is a sign of increasing public concern about the
efficient and effective use of ODA, in light of the decade-long recession between 1992 and
2001 that resulted in the large scale fiscal deficit and rising unemployment. Moreover, the so-
called the Koizumi Reform implemented during the first half of the 2000s under the strong
leadership by then Prime Minister Koizumi Junichiré (2001-2006) led to consistent and large
decreases in Japan’s overall ODA budget.® This reform that aimed at revitalizing Japanese
economic strength through a series of radical administrative and fiscal reforms, did not allow
Japanese aid agencies to escape from being a target of budget cut.

Given the negative developments on the ODA budget, Japanese foreign policymakers are
now seriously concerned about the substantial demise of Japan’s diplomatic power (Kusano
2008). Japanese foreign policymakers think that Japan is losing not only its status as an aid
superpower but also a crucial foreign policy instrument that has been available for the country
over the past half a century. These concerns were clearly expressed in a panel cession |
attended at an annual conference of the Japan Association of International Relations (JAIR)
which was held in October last year in Tsukuba. Main participants for the cession included
prominent Japanese scholars Kusano Astushi, Fujiwara Kiichi and lokibe Makoto, Kokubun
Ryosei and Tanaka Akihiko as well as Ogata Sadako who is the current President of Japan
International Cooperation Agency (JICA). That is, the actual implementation agency of
Japanese foreign aid programmes in recipient countries.

Now, the question arises as to what do Japanese foreign policymakers exactly mean when
they claim that ODA has been, and still is, a foundation of postwar Japanese diplomacy. This
study basically seeks to answer that question by looking at a case of Japan’s ODA provision
to China. More particularly, it investigates the complex policy objectives of Japanese ODA to
China from the 1980s onwards and the broader interests behind it, in order to clarify roles and
significance of foreign aid within Japan’s overall diplomacy.

Foreign Aid and Diplomacy

Before getting into details of Japan’s ODA to China, | would like to briefly talk about
relationships between “foreign aid” and “diplomacy” by looking at definition, concept, and
practice of ODA presented by previous studies in the field.

As the Development Assistance Committee (DAC) of the OECD defines clearly, ODA is
concessional funding provided by official agencies of developed countries for the purpose of
developing economy and promoting welfare of developing countries (Poats 1986). The
normative expectation behind ODA, which is also emphasised by the DAC, is that ‘rich
governments should provide economic resources to poor ones while leaving aside any
commercial, political, and strategic considerations in order to maximise their developmental
impact (Arase 1995).” Despite this expectation, however, donor countries are in practice
strongly interested in how and for what purpose their money and other resources are used in
recipient countries. In fact, ODA is not ‘an end in itself” but is ‘an integral component’ of the
foreign policy of donor countries (Morgenthau 1962). Unlike trade and foreign direct
investment, which are primarily transactions by private businesses, ODA, whose source of
funds is mostly taxpayers’ money from donor countries, can hardly be separated from the
foreign policy of the donor countries. ODA policies of major industrialised countries are
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largely ‘influenced by different combinations of foreign policy interests (Schrader, Hook and
Taylor 1998).”

Some analysts emphasise the importance of cultural influences on Japanese and Western
aid activity, particularly in terms of motivation. With reference to the different socio-cultural
contexts in Japan and Western countries, for example, ‘the sense of noblesse oblige which
forms an important part of the rationale of the aid programs of the West is said [by some
observers] to be absent from that of Japan (Wright-Neville 1991; Nakane 1972).” This
distinction between Japanese foreign aid, which is supposedly self-serving, and that of the
West, which is said to be based on noblesse oblige, is, however, easily challenged by many
empirical cases of Western foreign aid activity. For examples, France has used a significant
amount of its ODA for the purpose of French-language education in its former colonies in
Africa to maintain its cultural influence over these countries (Schrader, Hook and Taylor
1998). From the late 1970s to the late 1990s, the United States directed between 30 and 40 per
cent of its total foreign aid to “only two countries” - Israel and Egypt — each of which is a
very important country for US Middle East strategy (Clarke 1997; Inada 1987). One
Australian official admitted that Australia’s aid to China is a very useful tool to promote
Australian firms’ commercial interests in China (Levy 1993). Therefore, the concept of
noblesse oblige cannot explain the political, strategic and commercial interests clearly visible
behind these Western countries’ foreign aid activities.

Humanitarianism surely is one of the philosophical motivations of donor nations in giving
foreign aid, and every year a considerable amount of Western and Japanese ODA funds is
used for the purpose of emergency and poverty relief, food production, education and medical
help in many developing countries (Sawada and Yamada 2003). However, while
humanitarianism may not be the least important objective of Western and Japanese ODA
policies, it is almost certainly not the prime motivation (Mesquita and Smith 2009). On the
basis of their comparative analysis of American, Japanese, French and Swedish aid flows,
Schrader, Hook and Taylor conclude that ‘our findings discounted the role of humanitarian
need in the aid policies of these industrialised democracies (1998).” In reality, it is very
difficult for donor governments to implement aid policies on a humanitarian basis when those
governments are operating in the competitive global sphere. In actual practice, ODA can
serve a variety of foreign policy objectives. In short, it is a ‘flexible but widely misunderstood
policy instrument.” Further, as David Arase observes, ‘because it is so flexible, it is
impossible to determine without reference to a donor’s broader interests which purpose, or
priority of purposes, will likely motivate that donor’s interests (Arase 1995).’

ODA Policy Objectives and Underlying Interests, 1979-88

During the first decade of Japan’s ODA program to China between 1979 and 1988, when
the Cold War still dominated international relations, the political and strategic interests that
Japanese governments pursued through ODA provision to China were first, to separate China
“economically” from the Communist camp led by the Soviet Union; second, to support the
domestic political power of reformist Chinese leaders; and third, to prevent China from
becoming a chaotic and isolated country by assisting the successful implementation of the
Reform and Liberalisation Policy, which had already placed China on the road to economic
reform and social openness.
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Apart from the politico-strategic interests Japanese governments also pursued certain
considerations of economic self-interest through the provision of ODA to China between
1979 and 1988. It was to secure a stable supply of Chinese oil and coal for Japan. In addition,
Japan pursued trade and investment interests in China through provision of ODA funds. As
Graph 2 illustrates, between 1979 and 1988, Japan’s ODA loan projects were concentrated on
the development of transportation, energy and telecommunication infrastructure in China.
These developments in turn helped promote Japanese business investments by reducing
investment costs for those private Japanese companies that were seeking new markets.

Graph 2: ODA Loan Commitments to China by Sector, 1979-2000
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Re-evaluation of Objectives and Interests: A Transitional Period

Despite the smooth implementation of China ODA between 1979 and 1988, a number of
international and domestic developments between 1989 and the mid-1990s encouraged
Japanese policymakers to reassess the perceived national interests that Japan had pursued
through China ODA policy. Such reassessment eventually led to changes in the policy
objectives of China ODA after the mid-1990s.

The Tiananmen Square Incident had significant implications for China ODA policy. First,
the Chinese government’s abuse of human rights in Tiananmen Square undermined Japanese
policymakers’ idealism about modernising China, which was expected to have become more
open and moderate. It forcefully reminded Japanese policymakers of the diplomatic and
security risk embedded in Japan’s program of aid to China, which had, after all, supported the
modernisation program of an authoritarian regime.
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The profound change in the East Asian strategic environment following the end of the
Cold War fundamentally affected Japan’s ODA policy towards China. With the decrease in
the Soviet military threat following the collapse of the Soviet Union at the beginning of the
1990s came the end of the de facto anti-Soviet security alliance between Japan and China
which had existed during the 1980s. This led to a resurgence of the traditional Sino-Japanese
strategic rivalry from the beginning of the 1990s onwards. Furthermore, China’s rapid
modernisation and the sharp increases in its military expenditure since the beginning of the
1990s caused consternation among Japanese policymakers about China’s intentions in the
region (Gaimusho Chugoku-ka 2000). These dramatic changes in Sino-Japanese strategic
relations contributed to a reconsideration of the policy objectives of Japan’s China ODA and
the strategic interests behind it.

Not only have changes in perceptions of China among Japanese policymakers and
academics affected China ODA policy, but the related attachment of clear political conditions
to Japanese ODA provision in 1992 has also significantly changed the ODA approach to
China. With the launch of an ODA Charter in 1992, Japan made the political and strategic
aims of its ODA evident. The Charter began to be used as a critical diplomatic instrument to
check China’s military development and disruptive military behaviour in the East Asian
region.

In addition to these external and internal developments, another crucial development
within the process of Japan’s ODA policymaking also contributed to fundamental changes in
China ODA policy objectives. That is, the shift in the balance of China ODA policy-making
power from Foreign Ministry bureaucrats to LDP parliamentarians, which became evident in
the first half of the 1990s. This shift has significantly changed the perception of what Japan’s
political, economic and strategic interests are in relation to China, and therefore it has
produced changes in the implementation of Japan’s China ODA policy.

New ODA Objectives and Interests, from the mid-1990s onwards

Since the mid-1990s, the integration of the Chinese economy into the market-based global
economic system, particularly into the World Trade Organization (WTO) framework, has
been a further policy goal of Japanese ODA to China. The reason for Japan’s efforts to
incorporate China into the WTO framework was to encourage China to respect global
economic norms and rules and base its behaviour on them. China eventually became WTO
member eight years ago.

Since the mid-1990s, Japanese governments have changed the major target project areas
of China ODA. Instead of industrial infrastructure development, the new focus is on
environmental and social infrastructure development. More particularly, the major project
areas of Japanese ODA loans have shifted from the traditional areas of railways, ports, power
plants, water supply, and sewerage construction to environmental protection, the
improvement of food production and the development of inland provinces.
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Conclusion

The various policy objectives pursued by Japan’s ODA to China, | have just explained,
illustrate the striking flexibility of Japanese foreign aid as a diplomatic instrument. Now, in
conclusion | would say that foreign aid has undoubtedly been a foundation of postwar
Japanese diplomacy in the sense that it has functioned as a very useful non-military strategic
instrument in promoting Japan’s broad diplomatic, economic and security interests in relation
to recipient countries. In the end, provision of foreign aid is a proactive foreign policy on the
part of Japan, which has the option of using its large economic and technological capability
for the purpose of engaging recipient countries, and which on the other hand has significant
domestic and external constraints on its freedom of action in security matters. This is why
Japanese foreign policymakers are now so fearful about the sudden demise of Japan’s aid
power in the first decade of the 21 century.
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Abstract

A mist flow which is an air flow with water-drop mixed may be suitable for rapid cooling. This paper shows how
heat transfer was enhanced due to that the small quantity water-drop was vaporizing immediately near the heated
wall, when the mist flow was spouted from entrance section of the channel.

In the measurement of local heat transfer coefficients on a heating surface, the detailed temperature distribution
was measured by using an infrared camera from an observation window. In the measurement of local temperature and
humidity distribution, the detail of spatial temperature and humidity were also measured by using temperature and

humidity sensor to observe the change of phase of mist.

In this detail measurement result of temperature and humidity in the duct channel, the local heat transfer
coefficient was increased at recirculation region, and reattachment region and downstream region of a backward-
facing step. It was found that the relation between the situation of evaporation and enhancement of local heat transfer

coefficients in the channel.

Keywords: heat transfer, reattachment point, mist flow, latent heat, phase change

Introduction

A mist flow which is an air flow with water-drop
mixed may be suitable for rapid cooling M 21l This
method may be more useful than that of the air flow
only applied to move the heat from the body by the
forced convective situation, because of the heat
transfer enhancement with effects of the evaporation
latent heat of vaporization in the case water-drop
evaporates. Recently the demand of increment of heat
transfer rate from the compact heat-exchanger has been
required, but the method using mist flow isn’t suitable
to apply the heat transfer enhancement in the compact
device, because the water-drop size is large and it
remains on the heating surface in the narrow channel.
In present study, we proposed this method to apply for
the compact heat exchanger without contact of water-
drop on the heating surface. Very little mist is spouted
from entrance region of the channel and it may almost
evaporate in the main flow. Then it flows toward
downstream near the heating surface. At this time, the
water-drop is assumed to disappear.

This paper shows how heat transfer is enhanced by
the small quantity water-drop being vaporized at the

heated wall immediately, when the mist flow is
spouted from entrance section of the channel. The
method of the heat transfer enhancement by the
separation and reattachment flow is a typical one in
cooling system. We try to apply this method to
improve the heat transfer in backward-facing step flow
situation which the mist flow mixed. The reattachment
region is surrounded by both the solid wall and
dividing stream line. This flow situation may be
suitable for application of heat transfer enhancement.
Now, we show schematic diagram of the heat
transfer mechanism by the mist evaporation is shown
in Fig.1. When the mist flow is spouted from step
entrance, it is evaporated in the inner layer of dividing
stream line, where the shear stress becomes larger and
the mixture of main flow and mist may be enhanced.

Main Flow Latent Heat
Mist /
. O
Spouting _", =anwer U N TS S8 Cooled Air
Mist Flow | ¢ Evaporation T
I aay ~ »
........ <’

Cooling the Wall Surface

Heated Plate

Fig. 1 Schematic diagram of the heat transfer
mechanism by the mist evaporation
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Experimental apparatus and procedures

Figure 2 shows schematic diagram of the
experimental apparatus. Experiment was conducted in
a room which was regulated temperature and humidity.
The main flow was generated by suction blower type.
The entrance section height was Ho=10mm, backward-
facing step height H =10mm, channel expand ratio

E.R.= (H + Ho)/ Ho=2.0. The heat transfer surface was

produced by attaching stainless steel foil of 10um
thickness to the wall. The heat flux g was maintained
uniform under direct current heating. The horizontal
axis at flow direction was labeled X and the vertical
axis was labeled Y. Mist generator system was used
available nebulizer, and mist flow is spouted slowly at
step entrance. The experiment was carried out in the
condition of Reynolds number Re=UH/ »=3054, heat
flux g=212W/m?, and the quantity of mist M=0.07,
0.27 and 0.30ml/min.

Figure 2 (a) shows local heat transfer coefficient
measurement method. To observe the time and spatial
changes of temperature on the heating surface, the
detail measurement of temperature was done by using
infrared camera through the observation window
which set up the position in back side of heating
surface. The wall temperature was measured through
the window at the back of heating surface as the wall
surface temperature was equal to the balk temperature,
because stainless steel foil was very thin. Two
dimensional temperature distributions on the surface
were obtained from the observation window. The
infrared camera can’t measure the real temperature of
the heat transfer surface, because the surface is not a
black body. Further, infrared energy does not
completely penetrate the poly vinylidene film.
Therefore, the temperature measured by the infrared
camera was calibrated by using cupper-constantan
thermocouples of ¢70pm soldered at midst on the
back of stainless steel foil. Figure 2 (b) shows the
spatial temperature and humidity measurement
method. The measurement of spatial temperature and
humidity was done by using the temperature and
humidity sensor. A water-drop condition at over the
heating surface was obtained by using this sensor.
These measurement points were measured at X/H=1.5-
9.5and Y/H=0.1-1.6.

Experimental Results and Discussion

Change of the local heat transfer coefficient
distribution with various quantity of mist

Figure 3 shows the change of local heat transfer
coefficient distributions at streamwise with various
quantity of mist. The horizontal axis is dimensionless
number X/H. Streamwise distance X is divided by step
height H. The vertical axis is local heat transfer

coefficient distributions hx. The maximum points of hx
was obtained at around X/H=8 when a mist flow did
not supplied. Usually, in a backward-facing step flow,
maximum heat transfer coefficient is obtained at a
reattachment region, and minimum heat transfer
coefficient at the recirculation region. According to
this characteristic, the reattachment region existed
around X/H=8, the recirculation region existed at the
upstream from X/H=8. As shown in Fig.3, the local
heat transfer coefficient distributions increased
gradually up to X/H=3 and the maximum point was
X/H=8 with a mist. Particularly, at M=0.30ml/min, heat
transfer coefficient enhancement was 2.5 times higher
than the case of without mist in Fig.3. The local heat
transfer coefficient distribution increased similarly at
downstream region from reattachment point.
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Fig. 2 Schematic diagram of experimental apparatus
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We investigated the heat transfer enhancement by
effect of the latent heat of vaporizing when the mist
flow is supplied. ™ However, it was difficult to
investigate that evaporation position of the mist and
cooling mechanism. Because we had to measure the
state of mist in the channel and determine positions of
evaporate. In this section, we found the region of mist

evaporation position and assumed the cooling
mechanism.
Figure 4 shows spatial absolute humidity

distribution at X/H=1.5-9.5 when the mist flow is
supplied. The horizontal axis is absolute humidity
ratio Xwith mist / Xwithout mist. The Symbol Xwith mist IS
absolute humidity when mist is supplied. The symbol
Xwithout mist IS absolute humidity when mist is not
supplied. The vertical axis is Y/H. The curve line in
each figure is separating line. Xwith mist / Xwithout mist Was
increasing in recirculation region at X/H=1.5-4.5 as
increasing quantity of mist. It was decreasing gradually
to the downstream region at X/H=1.5-45 and
Y/H=0.1-0.7. The spatial absolute humidity distribution
was almost constant at Y/H =0.1-1.6 and after X/H=7.5.
In this case, the spatial absolute humidity was
decreasing when mist flow evaporated at upstream
from reattachment region. This distribution is similar
to without mist at downstream region after X/H=7.5

Water-vapor pressure distribution with mist

Next, we investigated that whether the mist
remained or not at downstream region from Backward-
Facing Step.

Figure 5 shows the partial water-vapor pressure
distributions at X/H=1.5-9.5 when the mist flow
supplied. The horizontal axis is ratio of partial water-
vapor pressure Pw/Ps. The partial water-vapor pressure
Pw is divided by the saturated vapor pressure Ps at
same measurement points. The vertical axis is Y/H. In
the case of Pw/Ps=1.0 shows gas-liquid equilibrium,
saturated air. When Pw/Ps is smaller than 1.0, it shows
single-phase air. When Pw/Ps is larger then 1.0, it
shows gas-liquid flow, super-saturation air. We could
realize that water-drop was not exist in channel, when
the quantity of mist was M=0.07 and 0.23 ml/min.
because Pw/Ps was smaller than 1.0 at all measurement
points. When the quantity of mist was M=0.30 ml/min,
Pw/Ps was 1.0 or more at Y/H=0.4-0.7 and X/H=L1.5.
Especially, Pw/Ps was smaller than 1.0 except these
measurement point. These results showed that these
phenomenons were generated by the phase-change of
mist at X/H=1.5-2.5. The phase-change of mist was
generated little by little at X/H=1.5-2.5. Main flow
with mist was shown as high humidity air. This
experimental result showed that the state of flow
changed in the case of M=0.30ml/min. Because, the
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little mist blew into the main flow and it was involved
in a recirculation region slightly. It started the phase-
change in a recirculation region. That can be clearly
known at X/H=3 in Fig.3.The local heat transfer
coefficient had the value was 1.8 times in the case of
M=0.23ml/min at X/H=3.5.

Spatial temperature distributions for difference in
the quantity of mist

Figure 6 shows the spatial temperature distribution
in the channel at each X/H when the mist flow is
supplied. The horizontal axis is spatial temperature
ratio Twith mist/ Twithout mist. The spatial temperature Twith
mist when the mist flow was supplied divided by the
spatial temperature Twithout mist When mist flow was not
supplied. At upstream region from the reattachment
point, at X/H=1.5-7.5 and Y/H=0.0-1.0, this region is
known as the recirculation region. The spatial
temperature distribution for each quantity of mist was
approached gradually to the same distribution. At
X/H=8.5 and 9.5, at downstream region from the
reattachment point, the spatial temperature distribution
became the same distribution when the mist flow was
not supplied. It is shown that the result is almost the
same as a single phase flow of the air. The spatial
temperature distribution at downstream region from
the reattachment point became the dry saturated vapor.
The main flow with the mist was cooled by latent heat.

In this study, it is important that the spatial
temperature near heat transfer surface is reduced by the
latent heat at all X/H in Fig.6. However, the absolute
humidity is a little higher than Y/H=1.0 at nearly heat
transfer surface at downstream region from the
reattachment point in Fig.4. The maximum point of the
water vapor partial pressure was near Y/H=0.5 in Fig.4.
Therefore, it is thought that the mist in the main flow
was not able to approach near the heat transfer surface.
The mist which has not evaporated completely was not
able to approach to near heat transfer surface in order
to the evaporation pressure of itself. The supply
position of mist is at the surface of step wall and at
Y/H=0.8.1t is important to obtain the diameter and
quantity of the mist which evaporates completely ],
and the supply position of optimal mist.

Effect of the mist at center of streamwise direction

Figure 7 shows average absolute humidity and
spatial temperature distribution of streamwise. The
horizontal axis is X/H. The vertical axis is humidity
and temperature averaged value at Y/H=0.1, 0.4and 0.7
by X/H=1.5-9.5. It was found that average humidity
decreased rapidly as the main flow went to
downstream. This shows that the mist has fully
evaporated as it goes in the direction of a downstream.
The reduction of humidity becomes no fluctuation after
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X/H=5.5. Therefore, it is found that the cooling system
by the evaporation latent heat of mist was useful. The
main flow was cooled gradually by the evaporation
latent heat of mist before X/H=5.5. The mist entered
not only a downstream region but a recirculation
region. Although it said also in advance that the local
heat transfer coefficient is the maximum point at
X/H=3 in the recirculation region and at X/H=8 in the
downstream region in Fig.3, it could be said that the
mainstream was fully cooled in all region. We think
that the cooling systems differ by recirculation region
and downstream region after reattachment point from
this experiment result. It may have the maximum of a
heat transfer coefficient in either a recirculation region
or a re-attachment region by the difference in the
quantity of mist.

Conclusion

In this paper, we focused on the relation between the
local heat transfer coefficient, and the spatial
temperature distribution and the absolute humidity
distribution in the backward facing step flow when the
quantity of mist was increased. The results are
followings.

1. Spouting mist to the main flow at entrance region,

the heat transfer coefficients were rapidly increased.

The maximum of heat transfer coefficient at
recirculation region increased in the case of mist
quantity M=0.30ml/min.

2. At downstream region from reattachment point,
the change of absolute humidity distribution was
similar irrespective of the quantity of mist.

3. On the present experiment conditions, the main
flow with mist can be treating as high humidity air.
In the case of the quantity of mist M=0.30ml/min,
this phenomenon is generated by gas-liquid
equilibrium or gas-liquid flow and mist phase-
change supervene.

4. The cooling mechanism on heat transfer surface
differs by at X/H=3 and X/H=8. It is because the
quantity of mist flowing in differs by the
downstream from the reattachment region in the
recirculation region.
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To clarify the point to note in measuring geometrical deviation of five axis MC by simultaneously
three axis movement using the double ball bar, we carry out following evaluation.

1. Reproducibility of measurement. 2. Reproducibility of alignment accuracy between the center
of ball on the spindle side and center of C axis. 3. The influence of C-axis rotation to the alignment
accuracy. 4. The influence of range of measurement angle on the calculated value of track center. As
a result the notes to be considered in measuring are made clear. The factor of influence to the
measurement precision is shown, and the note to high accuracy measurement is examined.
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Calibration methods for 3D mechanisms are necessary to use the mechanisms as coordinate measuring machines.
The calibration method of the coordinate measuring machine using artifacts, artifact calibration method, has been
formulated in taking account of traceability of the mechanism. In this article, estimation methods of uncertainties
using the calibrated coordinate measuring machine are formulated. Firstly, a variance and covariance matrix on
measuring points is calculated from a variance and covariance matrix of the kinematic parameters of the calibrated
measuring machine. Secondly, uncertainties of a size measurement or a point measurement in a workpiece
coordinate system are estimated using the error propagation method. Therefore, the estimation methods of
uncertainties on the specified measuring tasks are formulated in the artifact calibration.
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SALIENCY-BASED VIDEO SEGMENTATION WITH GRAPH CUTS AND
SEQUENTIALLY UPDATED PRIORS

*Ken Fukuchi®., Kouji Miyazato®., Akisato Kimura?, Shigeru Takagi'. and Junji Yamat?

!Department of Information and Communication Systems Engineering, Okinawa National College of Technology
NTT Communication Science Laboratories, NTT Corporation, Japan

This paper proposes a new method for achieving precise video segmentation without any supervision or
interaction. The main contributions of this report include 1) the introduction of fully automatic segmentation
based on the maximum a posteriori (MAP) estimation of the Markov random field (MRF) with graph cuts and
saliency-driven priors and 2) the updating of priors and feature likelihoods by integrating the previous
segmentation results and the currently estimated saliency-based visual attention. Test results indicate that our new
method precisely extracts probable regions from videos without any supervised interactions.

International Conderefce of Multimedia and Expo(ICME 2009) July 2009 New York USA
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REAL-TIME ESTIMATION OF HUMAN VISUAL ATTENTION WITH
DYNAMIC BAYESIAN NETWORK AND MCMC-BASED PARTICLE
FILTER

Kouji Miyazato®., *Akisato Kimura?, Shigeru Takagi’. and Junji Yamato?

!Department of Information and Communication Systems Engineering, Okinawa National College of Technology
ZINTT Communication Science Laboratories, NTT Corporation, Japan

Recent studies in signal detection theory suggest that the human responses to the stimuli on a visual display are
nondeterministic. People may attend to different locations on the same visual input at the same time. Constructing
a stochastic model of human visual attention would be promising to tackle the above problem. This paper
proposes a new method to achieve a quick and precise estimation of human visual attention based on our previous
stochastic model with a dynamic Bayesian network. A particle filter with Markov chain Monte-Carlo (MCMC)
sampling make it possible to achieve a quick and precise estimation through stream processing. Experimental
results indicate that the proposed method can estimate human visual attention in real time and more precisely than
previous methods.

International Conderefce of Multimedia and Expo(ICME 2009) July 2009 New York USA
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Activity of technical skill education based on motion analysis

Kentaro Noguchi, Shihoko Kamisato and Ryuji Suzuki

Department of Information and Communication Systems Engineering

Recently, there is increasing demand for improving the quality of engineering education. Further, there is a
requirement for improving the performance quality of students conducting engineering experiments. In this study,
we investigate the provision of technical skill education during engineering experiments. We also point out
problems occurring during such experiments—problems related to the preparation of teaching material and
evaluation of experiments—and propose an education scheme that will help eliminate these problems. To
eliminate the former type of problems, we develop a simple technique for creating movies to be used as teaching
materials. Further, to eliminate the latter type of problems, we analyze the eye and arm movements of teachers and
students performing electrical and biological experiments. The analysis results show that consciousness of time,
effective device operation, and understanding of the experimental procedure are essential factors for a student to
perform an experiment well.

39th ASEE/IEEE Frontiers in Education Conference(FIE2009), W1E, Oct. 18-21 2009.
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B QKRR hELUERET, LSRG, FEaedE, masE, B)lmiE, gnAEEs]
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We consider the technical skill education imparted during engineering experiments and analyze eye
and arm movements of the teachers and students in the experiments. Further, we point out the problems

in the engineering experiments and propose a method of technical education that will help these problems.
We believe that in engineering experiments, problems exist with regard to preparation, the procedure and
evaluation. To eliminate the problems with regard to preparations, we developed a simple method to create
teaching materials involving the user of movies. To eliminate the problems pertaining to the procedure, we
analyzed the eye and arm movements of the teachers and students and extracted the difference of both. Finally, to
eliminate the problems concerning evaluation, we analyzed a questionnaire, using principal component analysis.

A A e-Learning #2538, vol. 9, pp. 136-142, May 2009.

THEEROBEBEENA B TH2DDORR
—BEBIITICES T 7 — b OfFT—

HPlRy L, AR ELGERE 7, B D EORRR, MR EH, S5 RHER]
TEHIEE > AT A THF
In this article, a new method of an analysis of questionnaires in engineering experiments is proposed. The analysis
is performed by the principal component analysis, one of the multiple classification analyses. The method can

obtain the priority in each subjects of the questionnaires and be useful for the Kaizen. The analysis results
demonstrated that the proposed method is useful for Kaizen in the engineering experiments.

ISTATEE NE S 3 B e tim SCiE TR Si80m ) 55 32 75, pp. 447-450, March 2009.
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| proposed the movement plan and the method of the movement routing in the autonomous movement robot
navigation. | tried compared the memorized ceiling painting image and present ceiling painting image, and tried
positional gap detection with a fish-eye lensTo position by the normalized correlation should do distorted correct
and the panorama develop. If the gap of X, y, and the direction of 8 is detected and corrected, positioning the robot
can be achieved.

i)
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Sense of Connectedness in e-Learning

T.Yukawa!, K.Kawano!, Y.Suzuki', T.Suriyon?, Y.Fukumura®

1Department of Engineering, Nagaoka University of Technology.
1603-1, Kamitomioka-machi, Nagaoka 940-2188, JAPAN
2Department of Media Information Engineering, Okinawa National Collage of Technology,
905 Henoko, Nago, 905-2192, JAPAN
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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 optical flow. The result of experimentation, it was appeared a problem that will become difficulty for
re-identifying if the occlusion is occurred. To address the problem, we developed using shape-based pattern
matching instead of using optical flow. As a result, it was able to re-recognize the QR code again even if in the
case of occlusion is occurred.

BRTFRER Y AT MMEREER, Pk 2149 1)
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In order to develop the autonomous 3-Dimension robot using image processing, this paper proposes the
algorithm which detecting moving objects from image sequence taken from the flying robot. This algorithm uses
optical flow to recognize the moving objects according to the difference of the distance and the direction of
movement between moving objects and not moving one. As the result of experiment, proposed algorithm
succeeded in detecting the moving objects, however, there were some mistaken detections. Our future task should
be a study to improve the accuracy of the moving objects recognition.

TRFRIEEY 27 MEBLIES, (Ek 2149 A)
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The most important tourist resources are beautiful beaches and seashores in Okinawa. So, it is
necessary to keep them clean. For this reason, we develop of the seashore cleaning robot to help
person to clean the beaches. We use GPS information to control the robot. In this paper, the way
points (WP) which measured latitude and longitude as a fundamental experiment were set in
advance. And then the movement control experiment of the robot was performed by using the
difference of the latitude, longitude of each WP.

BRERTERES 27 MERLIFRS, (A 2149 1)

Isolation stress for 30 days alters hepatic gene expression profiles,
especially with reference to lipid metabolism in mice

Keiko Motoyama %, Yuji Nakai 2, Tomoya Miyashita *, Yuichiro Fukui 3, Maki Morita !, Kazutsuka Sanmiya ?,
Hiroyuki Sakakibara 4, Ichiro Matsumoto 2, Keiko Abe 2, Takafumi Yakabe 3, Nobuhiro Yajima 2 and Kayoko
Shimoi 145

! Graduate School of Nutritional and Environmental Sciences, University of Shizuoka, Shizuoka,
2 Graduate School of Agricultural and Life Science, University of Tokyo, Tokyo,
% Probiotic Research Department, Kagome Company Limited, Tochigi, Japan,
4 Institute for Environmental Sciences, University of Shizuoka, Shizuoka,
® Global COE Program, University of Shizuoka, Shizuoka

To elucidate the physiological responses to a social stressor, we exposed mice to an isolation stress and analyzed
their hepatic gene expression profiles using a DNA microarray. Male BALB/c mice were exposed to isolation
stress for 30 days, and then hepatic RNA was sampled and subjected to DNA microarray analysis. The isolation
stress altered the expression of 420 genes (after considering the false discovery rate). Gene Ontology analysis of
these differentially expressed genes indicated that the stress remarkably downregulated the lipid
metabolism-related pathway through  peroxisome proliferator-activated receptor-alpha, while the lipid
biosynthesis pathway controlled by sterol regulatory element binding factor 1, Golgi vesicle transport, and
secretory pathway-related genes were significantly upregulated. These results suggest that isolation for 30 days
with a mild and consecutive social stress regulates the systems for lipid metabolism and also causes endoplasmic
reticulum stress in mouse liver.

Physiological Genomics, 37, 79-87 (2009)
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An Insect Cell-Free System for Recombinant Protein Expression
Using cDNA Resources

Takashi SUZUKI, Toru EZURE, Masaaki ITO, Masamitsu SHIKATA, Eiji ANDO

Life Science Laboratory, Analytical and Measuring Instruments Division, 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 pg per 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.

Reverse Chemical Genetics, Methods in Molecular Biology, vol.577, Humana Press, pp.97-108 (2009)
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Antioxidative activities of some peptides isolated
from hydrolyzed potato protein extract.

Katsuhiro Kudo?, Shuichi Onodera®, Yasuyuki Takeda®, Noureddine Benkeblia®,
Norio Shiomi®

aDepartment of Bioresoueces Engineering, Okinawa National College of Technology,

bDepartment of Food Science, Faculty of Dairy Science Rakuno Gakuen University,
°Department of Life Sciences, The University of the West Indies.

Three peptides (5A, 5C and 6C), purified from potato protein hydrolysate fractions, possessed antioxidative
activities. These three peptide fractions were sequenced and identified as Phe-Gly-Glu-Arg, Phe-Asp-Arg-Arg and
Phe-Gly-Glu-Arg-Arg, respectively. These peptides have shown real potent antioxidative activities and could
further be investigates for potential use as food additives.

Journal of functional foods, 1, 170-176, 20009.
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Spectacle as the Resisting Site: Josephine Baker’s Dance and Song Scenes in
ZouZou (1934) and Princess Tam Tam (1935)
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Families of Okamoto-Painlevé pairs and Painlevé equations

H. Terajima

Research Institute for Mathematical Science, Kyoto University

In [as reported by Saito et al. (J. Algebraic Geom. 11:311-362, 2002)], generalized Okamoto—Painlevé pairs are
introduced as a generalization of Okamoto’s space of initial conditions of Painlevé equations (cf. [Okamoto (Jpn. J.
Math. 5:1-79, 1979)]) and we established a way to derive differential equations from generalized rational
Okamoto—Painleve pairs through deformation theory of nonsingular pairs. In this article, we apply the method to
concrete families of generalized rational Okamoto—Painlevé pairs with given affine coordinate systems and for all
eight types of such Okamoto—Painlvé pairs we write down Painlevé equations in the coordinate systems explicitly.
Moreover, except for a few cases, Hamitonians associated to these Painlevé equations are also given in all
coordinate charts.

Annali di Matematica, Vol.186, No.1, pp. 99-146 (2006)
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