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(K3)o 2I9FTHZELICEST, XDMPBIEAITZD L)% 5

MET TV

K3 F—oBExH

10



2012.3

(2) BT — % Hhih

T =B — FIZHHBEM SN Tw a6, MEFREOZKITTERIHINLGT— Y ORELHE
HALT 5 720121%, MERZEH 2D A, 77%1?5/—%&%m¢m¢é ENGEEL Do BRIT
T = O EELE ORBEILB L O, ¥ 7y 7 ZO5R@EALIC X Y SEREAM & IR L T 10 ~ 100 f5 0
#LEFEILL 720

(3) KBBLT — & DEH 55 L

KBUE T — & % B IS 5 720120, WLBE 2 458 L CIBFIC 24T 3 2 3651 LB ASE R T dH %
\ﬁﬂm®w%%wkm~m%m¢tbu I, WlEA — ANy FEENET 5 BERE(LEZICR S,
RIS, KBS AT 2I2B0WTIE, A FT =2 AL 9 FRR VA Y 71252 EDMEE o
TWb, COMEZBRT L7200, 2y NT—2 2L v F2ZEBLTTF—% L —N\HoOEKREZEF IV
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W) L THD, HHEEHMEIISELWI. FEHRPRE. HOW DY —EAEEDH L\ iliff % 8l
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[1] http://www.mckinsey.com/Insights/MGI/Research/Technology_and_Innovation/Big_data_The_
next_frontier_for_innovation

RITey 77— K1) HEEa > ¥a—% 2012.2.2

[3] “Cyber Physical Systems”, http://varma.ece.cmu.edu/summit/CPS-Executive-Summary.pdf
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BEY AT LGREE (LEWRAE)
http://turbine.kuee.kyoto-u.ac.jp/
BIR Y FHlTCH T 5 EEERFE - SEREFIEOMRE

Hiw D) T B W TiE, HEROEBE DR VEIEAIRD 5N 5 720, #Y) % FRIFREIZHERF L 2255,
FHIORGREE TEHLETHERT 5 EHVEINT T HETIE, KRN TORE D F WS propofol
LR remifentanil APFH SN D L H IR o TwETH CALEHEMEHZEDL, £72
remifentanil (ZIZFFIRANHIRIR A S 2 720, #Y) 22 805 - SUFIRE 2 T L 2275558 2 R 5 12
13 & DM VIR LET, RIREOAHERO 7012 HEHIE > A 7 2 OREPELEN TV T T,
bivbhid, TDX) %Y A7 20RFEZHWE LT, L2 ST R WERERE IO W TRE
5 EE BT, WA OMENEH %2 Z RIS ANTEERE - SR ERIEHOMEZ 1T o T E 3,

B 1T o35 1C X B 0RM & ik ic 3o < 25
1815 -Cd 5 Entropy Difference (ED)[1] DZEALD—Fl
ZRLET, COMPLDLRE LI, BWIRAE -
WU % & X IZEIRH% ED OV A % 72050 i
fEAKREL Y 9, 22T, k& ED #HAGDH 8
B ERERE S 2 RKXD X5 1T L F L7z, 10
5
S = 1/0.0596(P — Puin)? + ED?

60 110

C 2, PRI Poin I ERIADEH/AME T,

KIS B 20Rg &) HIHOM A & & 720
M GEI) ZZRE LT - SUFELLOET VE

FRE L7 272U, BURIEIGEEL LTI Bispectral  Propool [Emme o
Index(BIS)[2] % HWBHREE TV L L CTIEMIEH % ~
BEHLTORXIMBIOEFTVEMCD L E LT onani[Emme —
R OHIENEH ZFENEEFVTERLE L7z, — " x7 =l S,

X512, TOEFNIZESOT TR X 245
REE - BERERIM S AT ARBR LI L, TV
AT AT, HEfli%# BIS=50,S =45, 79~
FRIMEZ 128 & L, m/ANEETREEY ZRICANT
RO GEELZREL T T, T2 &4 10 5
T ORI O 5 FEIZHEV, 10 o7 — %12
EOWTHBHIZEO R ZRD ZHEZIT- 72 I
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BE
[1] E. M. Mathews, et al.: Br. J. Anaesth., 98, 785/791
(2007)
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[2] J. C. Sigl and N. G. Chamoun: J. Clin. Monit., 10, 392/404 (1994)

[3] T. Bouillon, et al.: Anesthesiology, 97, 1350/1362 (2002)

[4] E. Furutani, et al.: SICE Annual Conference 2010, 223/226 (2010)
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BRIXINX—TXEE SEREIZS?ET (IMHARE)
http://bfe.kuee.kyoto-u.ac.jp/
[BEREXRCECJVREFHES V2RO AEEBESTENR]

g (MEG) R0 (MCG) 0B 5 RN, WEE 52V AR OB ESR D IZ
WEBINLWI EDS, EAREROMIRE B DZM OIS HNANT 72222555 I2iTbhTw 5.
PEe, PRES R AR AR B OFHINCIZ FISBEER T FHE T (SQUID) 2SHWwWHRTWDE A, Ak
) 2K ) BKIRIREEIC T 2 BED D 5720, BELHERIA NB2 05 EDHEE RS> TV,
Z 2 CUMFEE T, BENICIE SQUID 28 CEEZ RO L SNAHBREER R Y ¥V Z R
U1 #REEL, iV AEREEAGHNCE T 2782 1T-> T 5.

I TIINR Y E VTR BA L R W ARESGHIo—F L LT, & b MCG 454 % il %
LR Z2FIRT A, MCG &, OB TA L T BB EFEMIGEN WA T 2B 2R+ 5 2
EC, DEOBRAEMENERZ IRENICBH T LI LN TEL, FREZIK 1LIIRT R E VT
A v T2 MARALZR Y FO FICHEICET, WEMES e VoE FITKRSE L) IRy
FEEZBE LN ZTo7. SHRBRESHVTY v HIRELERIL: & 24, AERREAE S DMK
H# (DC -40 Hz) I2BWTIZB X2 100 fTrmg/Hz2 D £ AL RV TH Y, i SQUID IZILs 5 ik
RSN K212, A%EZ2HWTHE L2 MCG 0/ 287 . BFRE - ~ IR B At
HbH0, REBOFKEEICEZ FOMEL, X VEHIES ZHMIE L%, 05-50 Hz D/NY F
IRAT 4 NWVFIZE ) IFREITRERN T 2% LB L B A AOREZIY vz g L-4& i
BOTSEEEPHEON, HAMEICBOTEENE L TOAHTPBShE. ZhEoE513,
— 7% MCG DR TH A Q R, THEDOK{E =7 &4, SQUID ICL VBl ST EIZEA
ERODOBNL OO N. Fh2, TOZRMGAIHSOFEE ML ERVIARZIBIORL, LEh
2R 5 EROGNZIZIEIFMETHIENTEL. ULEDXHIC, AR TIIBEEELRRIE YT
JETREAE v R L, FERICE b MCG 4 i 2Bl 5 2 & CEORBEM 2 MR L.

5813 MEG ~NDISHHRMDO A A=V Y Z7EF Y 7 4 L OBEIZ X BB G2 Hig L
NA Ty FEVIZE B E 5% 5EEEAL[2] 2 MR E 5 0mEs [3] %I 22 D T L.

SE 3
(1] ZBR 2 IR BEE AR ¥ ¥ Z e o (RS0, IS 80 (3), 211 (2011).

[2] Y. Tto, H. Ohnishi, K. Kamada and T. Kobayashi: IEEE Trans. Magn. 47 (10), 3550 (2011).
[3] T. Oida, Y. Kawamura and T. Kobayashi: IEEE Trans. Magn. 47 (10), 3074 (2011).
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BRV AT LMBEE BXOREFSET FIHMREE)
http://bell.kuee.kyoto-u.ac.jp/
(71 Y 2 EED S OBHEBESFANLHDFERAEZR L L EMEBET L]

EWENS/ AV ERDET LT 4 V7 VR
EEPOLIEBILD —EE 5TV, ThHD
TA T EVERRRICIEE < ORFBERNME (LSD 23
EHZINTEY, LSIOFEHAAL v F ¥ 7L ETK
X LB T B LSI 25584 5 BRI
OSSR N A . 2 72 ) LSI H B ofREfE%

22T, SO, LSIVTNERRT SOKE [ oy
L T A R T g"F‘E%\M .
EMC an‘l‘Z’)‘Z%& 73?50 T/f /57)D1‘§E%§0)n1n1‘1515 =

THREMETOFRERE T L EMC &atzfr) I2H 7 )
D\ BT D B BB DR & g S qE BT LSI A2 8 —K—4 - PCB OBRARME
BEFOVCHEIL L, BHKEEIC L) EMC #5HE 7w MEEET IV

72w, LA L. Basmdfb - S Eib3 51201 C,
TR DX TENS 2 FEBGEZEESD %
B9, WRLEHERMNALETLIEBNA I 2512
o TWBODBIRTH 5,

AW TR, FEKEGRPELERRIC L 2B L%
I ANZZEl BT T VL FiEZ2REL, 20T
VEHCTERMEST O PMEEZ R L Tw5 [ #
ZIE KLIIWERT LI R V7 —=KR=F207Y » il
BRHEH (PCB) FICEBE SN B2 %25, A v — [R2 LSI- A >2—FK—H - PCB DE(fEIE
K=+ PCB D%  (FMPNCHET S, 2 o %A ] ETN
BETIVIEH ZEHEOFRIRETROOLN TS, L
2Ly NS EHAG DB E OBR DT
T2 7 DS E TV O&KT X —F 3B, F wo Gom  wi Com
PEBNCIE A U e W E OB AR AR AET 5, X2 \
WRT LIS, FEMEZZR L7285 m %€ 7T
W BIEEICHER 72 2 o 7o R R IR D FE AT %, 2
NS OIIRIZ L > TRIBEHNERICZ K 72 Bt AN VIR
N EN L BREBEAIEIML720, H3ITRT LI
HIROEEICL D 70y 7Dy Z2INT % 7% & LSI
HE OB BEESANLEL DI 2R L2, B

Cable & battery PCB Package  Bonding wire Chip with decap
5] imQ

Voltage [V]

I T T T T T T T 1

T FEKAICIAMIREERRT L7200 L) KBED - 00 250p 500p 750p in 1250 150 1750 2n
WS B 7OV R, HIROIIHI TS O W TRRES R

LTWwWh, 3 FEREGSODEEILELDIHEANRETEOER
BE

[11 A. Matsuda, et. al.,, “A Method of Package-Equivalent-Circuit Modeling for PCB-Package
Co-Design,” Proceedings of ICEP 2010, pp.360-365, Sapporo, Japan, April, 2010.

[2] T. Matsushima, et. al., “SI/PI Degradation Due to Package-Common-Mode Resonance Caused by
Parasitic Capacitance between Package and PCB,” 8h EMC Compo, S5-3, Dubrovnik, Croatia, Nov.
2011.
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BRVATLMBEE HIHFHHIZSE FEWMREE)
http://www-lab22.kuee.kyoto-u.ac.jp/
[FEE Y R T LD ERET—RBIEDHEZHL S ]

LFRETI, G AT 2RAMIZEDO—BRE LT, MIBRAZY AT AR L L7 EikR
Bl s i i C B3 228 2 KU MICAT o T b, ARiCl, BIFFRBREEY:, AWy ANDEEs
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BUILRE 2,0 () 17 D (21, ) FIHI ETOWER) 2K LTS, 7272 LR 4,0) 2, 0) ] %
[I115 (0111 (101 &EL2GED32DIEEZRL TS, COYATLRIEZETHLNH, K
BofEE & HIRBIZEMICPORT 5. LA LIREBOBELEZLTLIHFFLVIoTIERL, &
CICHIRES I TH S (THbEWIIRENE 1 KBRICHAET 2) [ 2hb5T, KEokH L
EBDIWET AL LY, HinTax dHLR-oT, ZORIIFTOEIEMED R L 255 FUTIZIPUR
LCWbZEDWnnd. —F, TOX) RIREBOFGTOEIE, HIEHAT u% ) T HERT S LTl
HIZHMEST 22 ENTES. M2, YATAGIHLTu®)==3x 0+ 6xy, () £\ 74— FNy
Iz L 72 E0IEE R LTWAS. D74 — KNy 7HlZiE L7256, BV—7Y A7 241
RRERY, HOMPIRESEATHITRBLOWICHEAL 22 2 L 2 HGmIICHRIET A 22 TE 5.

COBITIE, 74 —FNy 2HlEEHBLCHN TV AT %2ALTHI LT, IREOHFELE
WL CTWb, —f%IC, 525N HEHRAZEY A7 405 “MCEOIFAOMPRES X OEEDIED
AT LT, REBIOHDPHWICHALRDE LI EERHOLE, oY AT 21k (NER) JF
HIATATHDLIIENS. FATATLAOURBERITT A8, HoH0IE (LT LR LIZRS
B VAT AN LTV =T Y AT A% AL LoD L ORIk % E 1 d A Hl e % ikitd 5
D% < 2ol LE (BUERTERE) ([RETE 2 EAMOoNTBY, U= TH MR b
HEZIE DWW 72 e AT - G TR E OB A FBNICED TV D, UIFRZEOM Y MAIZL Y, FEH
VATAD LAy (KMIMESICHET 5 Ly iFE 2 )V A) ORMREZHIETEREICEETE L2 L,
F2COL 54 VD, BEROFEAT AT ABRE SN RBBEIEA Y AT 2 ORENE N T 5 1T
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BV AT LMBEE BHYATLREH
http://www.s-ee.t.kyoto-u.ac.jp/ja/information/laboratory/gse/ee/powersystem
(AR5 a—1) 2T H2 ®mEH#EHZ AV SVC ICL 2EHREROEHENED
HIERETICBET B M%)

YRR TIEEN 2 AT L OB ER L E BT FEOMEZ T T E . EFENYHMATYS
MUEE LT, kR E i E R E (SVC: Static VAR Compensator ; A4 ) A7 ZJHWTF v /3y
Y UOABIOA 505 v AT 5 2 & CTHANET) W F 72350 U W8 &2 wifl 3 % %)
W2 X BT EEO KM e 2 ER L BB TA07E08H ) £3, K1 ICHIEEREY
BOBEBNVAT AOEAEERLE T SORDMSDOIELZ 2T 5 L FEEE L AT & ORI TEY
IR L VORLREHZDEL, EOLERERPNEMETEY I, COMELTNET L7000, %BE
FEOARGG 712 SVC ZHU D HT 9. TOEMEBIKIZM 20X H12% 0, SVC 23 ER)E ) 2 L T
BHEESHH S, —BRICERERIT IV EEICR) 5,

X 1. FREEROESX X 2. SVC ##H ORHAREROE(MEEE

SVC I X 2Bl 23K 3 % 720, 2 F CIERIEE o R Bus B4 a i 5wz SVC
FIAC X 2B HBIEIRRE R EOM % 217> TE $ Lize S4EEEI H2 il 2 @M LT SVC
I2& % H2 vy A MMEREZ /MET A2 BEIIHIEEEHICI D A TV E§. Koo N MEEEZERE L
72 SVC il OB IZE N L4 THRIOT — <2k > T E 3, FFIC H2 s B R pl] % 52
3, BERORERZ T TR AU X 2B E~ORE 2 R/NRIEKRT 5 2 & HfFs
nEd,

H2 0N A MERED 2\ IEH2 /v A L id, Bl RICSB W THELD S 5 A M) O R DRSS
D 2RI L o TEFRS N, WESRMOIMELITHK 3 5 B HHIE ) & )WL 2 8D —> T, 2D
FREAVNS TS WIT L, AL T 2HIRE A s W 9, H2 V VA zi/Mbd 53 >
Mo —F3 H2 il g L FFEh T3, COXH) BTy bu—F 2 BB IMHERE SVC ITH AR
A TXFGRAA D MIAFS BRI E 2T ISR IHI DRI 2 ) T3 FFEDBLME SVC O EYEfE %
E3 % H2 fe#ifill A 2 kD5 2 LT LA L, FEEERO AR E LR 3 % 8% 7 #2039k
ML Z G720, FWBERE IS E L H2 i#fillR 2 L3752 LIIBFSTED ) THA.
prii & U CHh AR KO MICHIAL (1] L TGEML L. BB 7V 12D v H2 S il 8 2 8 5
Likal P, $hbbr A v A Y 2—1 » 2 (Gain Scheduling) %0 A7 H2 @ 25 % H2
ZLTWET,

ZEH

[1] J. Zhou, Stabilization of individual generators with SVC designed via phase plane partitioning, IET
Control Theory and Applications, vol4, no. 4, pp. 601-612 (2010)
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EFYEIFEE 7 7XAYYMHIESET
http://plasmai.kuee.kyoto-u.ac.jp/
[T XY ERAWEENX 277 7IVERE]

MIREBOELRMERN R TH ST 7 AXOEHRILH & LTk, EIEEGMHEER A Sy ) V7
M, ZLTRIA v Frrevs 2 s - FEAHREKGOFEIEAIITbRTEF L
720 72, B DPOLOENET, HAVIERLED T T AT LETALNS L) IO H b EE %
IS T, UMRETIE. COLH) BT I AIBHICMA T, Hzll 77 A~ OBEKN REFEICHE
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LOFEMICEHTLE, TIATRBOWHEIREE ZRZIMEEZRLET. BRI 7I9A<IE<
A 7 aPFENiCIEPSADMHIZD o TIRILVILEEREREMELZ R L ETL, BREMZTEED M T T,
F72, TIRARERBEIRNBERMNTENE2ZE 25 LT, FEBMA2EF P ECH#ETSZ LT
I, 2oL WEIE, FEHETFHENTVDS “XF7<F )T LW BuNe B &I X R
N7 WWEOEB, B2 IEERENEDMEICDz o TREWHETH L, L) HEMAGDELZ LT,
ERERE A RBIT A FEWAH Y FT. KA lE, TOIINIERDORA YT TIUEEICT T A< A
GhEBHIETELIFEIIOVT, “FFTAT - AF<F )TN ELTRELTEX T L

TITAR - AYT ) TIVORkA ZRATRENE - IDHMEZRT 72012, UIFRZETIEIINFE TIZ, ADOME
PR IRBOEBIOMERSLEMER 77 X VHENOEHNEEOMN G, 79 X< - X ¥ <7 TVHUR
TRV O MR FUEOMELToTETwES. 22T, M1 EZHWT, BURTT 7 X E
VICETAMRNBICOWCITHHALET. BUERR 7T X2, SN2 R2HTS 2
LT, HANEOHEBTIEREANORIIRIZED 5 FIFIT 100% OB EHT 5 L v BlE 2
BT H7-DICRBENTZEZEZHTY. bbb, MW RRMHEMEELZRONE, BNELY TH5Ew
BEREOBBERICH LI —HOAOFBEL R IMEL S, BRLZEHNEEZRTLE ) BERTR
FITFV)TNVOHEICH D EAZETT. BEETIE, ZOROPIMNETIAEERTLHI L
T, COEMMFBERZNEICHBE TS LA TEL 2 L 2EE - HEHOmMETRLE L2

EZAHAT, M1oWE, WoRFELTIE, REOTIRXAEVERBOBPROFHEZBELT, XAF¥<
FUTIVOMEDOTIZ, ERNICIE 793" LAGELIHEZICARLTWS, L3E2FT. 2
DEHZ, AFZTTUTIVOMEICHEMLENLETH % 79X~ BREEZFEHTLLDH, L
RETHKADPHIBEL TV AMNEORNIZIR-72bDTY. 21T, EBOTIAERE L DI, BHE
BADHA I T ZRIET A I ENTETWAFREZEZ TWET.

72, TR AT YT UMESKEOTTIE, AF7<T) T IAANOEIEE (W) 246
THIETELAEEEPHS Lo TETWE . M () BERISEGAIEE W Bilcx L <.
B~ OFIEYEZ EDO XAV ICEBH L TED I DI HT S, ) BEZRHLT, W% IR
FTwZoELTBhET

UEoXHiz, RFEAEER, 120X M=) =Ko THVLTONLINEE V) XN IE, £512%
MW BREZZGEATVIEYT. 797 - AZ=< 7 7TUEIE, BISBRZE 912, UiFesE i
FTALTIRELZMELES AT, BETIE, EKBIVOT VT7IZBWT, b X OEBRIFEIS
CHUEEND I hoTETVET. YUMRETIZZFDOLEZY - THZLMEEMZINL XL, #
W OHEE & IR NORRZOM A T2 D TV & 9.

[ZEXHE ]
[1] W8, FFB, [~ A4 707 I AICE BEMIEA <7 TV ], AL, 78 %, pp. 437-441 (2009).
[2] D.-S. Lee, O. Sakai and K. Tachibana, /pn. J. Appl. Phys. Vol. 48 (2009), 062004.

1. 72X7ICEL38EX27TUT
VIBED—#]. BUKRES7XE>
BE (BXE, £) & AR
NTSXTEERLEEZDOHRT
(H).
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BEFYHTEREE EFHHYETIZSET REWRRE)
http://piezo.kuee.kyoto-u.ac.jp/
[2 FETEFEHBEMBEIC LS FRFEXRER L TOEREA / KEEBMEHRINDOER]

JEF- [ BEAMEE (Atomic Force Microscopy: AFM) &, Gz élZ2 7o —7& LCilk %2 Bigt5
BZWRMEEEOOEDTY. AFM Tl&, #eF -SRI 76 Ktlix oM BEAER I %2, WEFIRD R
PR E LTHE LT E 325, B4, FEEMCToOmS Ml iEIc ko2l ehn, 8F8F
7 iRt oM - WEFEIICEEICIE K HWHNRTWE T, F/72, AFM Z2X—Z2&3T50AH0A il gk
LRBELTEBY, BT L5, BEQIMICI ) REBMNZFHIT2 7 VvE Yy 70— T 1M
J15EM$E (Kelvin-Probe Force Microscopy: KEM) 75, F /7 A4 — VA OB FHIEE L L THEL S
ncTwEg .

BUE, SEEERFMTH 2 MERF 2 T, A0SR, AFM BN X 23543 3+ %
FTEEICZ>TVITA, 29 LAEROT, bbhii2 A0 7a—7%243 5 2 %4 AFM (Dual-
Probe AFM: DP-AFM) #Bi% L CwE 4. Z® DP-AFM Tid, 24A® AFM 71— 7 % a7 (2 Hil4# -
BN 52 LD CTE, TNFEFTOLIARODTO—T720F LF7z v AFM TIEEBTE L h o 725HIA8
WHEE R ET. 22T, FORHIBIO—D2 & LT, — OB A EREBIC [BMEA] L
DD ) — OIS T, WEAFEELO [RMEMEH] 2 LBRIIOVWTRlALET.

HWExgEe L& FHE, Xy v a3 V4 U (PCDA) &) V71 FL LA TY. PCDA 3%
R B X A CHEMES L TRY) Y7 F Ly e b EBAIGNTEBY, EEMESTF /74
Y =ML LTSN TWET (RZLESRORHE F—E Y 7 L TwhwnizoEE ). 40,
MRRTEFEM (Si02) FICAY ¥ a— MR L7 PCDA #IE2 L 4 Y IiZoWT, EAHH TELWED
EOXHICEAT A REAMLT LA &, M1LIORT ) 2WEMKT, #Emnzs4a— L7
[BAEA] 70—7& [EBAUFHI] Yo—7 22— LA v EiCf@Ego LES. [EiEAl 7
0O — 7%, N T ABEZMAZIRETREHCEM L CTu 328, S ZIEpENE: 25 X9 71 —
Ny ZHIsnTBY, —J, [EBVRH] Fo—723&E EoBEVE~y 7 LET

X212, WESh-RKEBRBLORERNGE - 5470774 VERLET. £/ v—REOR
FoWETIE, LD + 1 VONRSL T ADboTWTH, PCDA #E & I E ORI CERMDZEAL
EHY EFHA (boc) . —J, R)—IREOHE CTIZ, PCDA #ELTH + 1V OBEMEB{LL M S
nNELZ (e f). Thix, £/ v—IRETIZ PCDA OEEMIIMOTZ LVDIZHL, KV~ —IRAE
TRY7TEFLUEERSICEIVEBENN EL TR VEADPTREICR -2 2ERLTVET
INSHOREIE, ARG T RSB AMENWEOEEFMATREIC R 722 L2 RT 2T TRL,
DP-AFM I X 2 HBEH T RN EHTE L L IAICKRELBHRDE DY, SHOF I MHE - 7 734
ZRHAEHE 2 D T ECTHEELRBIC R L EEZTVET.

monomer

PCDA

Substrate

X 1. DP-AFM D 2 &tz A
WBIERBK. —HD
Rtz [BERFEALIK
Bw, 5 ORHT M2 BFEHRELAPCDAE/ Y— / RUT—OXREMK (a/d)

=
o

polymer

(e

| pm

L

Surface Potential /V

% 0.5 1 1.5 PCDA 0 05 1 1.5

monomer A Distance /lum B polymer A Distance fum B

KFM (C & 3 [ REEB{ FELUOMABBEBROREEMSKR (b/e) EZDT170
Al bl k-oF/. T7AI (¢ /). RUT—IREED PCDA THIM/S A 7 XX
RETIREEZRTI— BEREBEMELEAET D ENTESE

MUEHDERAWE
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EFREIYEE XEFETI¥SF (FHHRE)
http://www.qoe.kuee.kyoto-u.ac.jp/
(BN 7206/ HIRSBE DEHES OFIR & £ DEIRYHIE]

74 b=y ZRiEE Lo R & FBREORBINIEITERSM 2 o LWILEHETH D . ERH
HORM R 7 —a v RTF V2 Y VA X > TERTOGEIIKRIZ N v FigED»AE T 20 L FRIC,
T OB N Y FEEPAEL L L 2B E T 5, AMIRETIEIZOT7 + M=y 7R ORR RN
Y FHEEE VT, FRA oA RSS2 L& HEICKEL R ET>oTwb, ZOHmR5LT
TRETEB SN2, KEREOKHERENE ) 7 HRSRFE L2 G S8 20206 2 kS
DT & 0 I T S & TR AR 2 B ICHIE 3 2 AT oW TR T %,

Jew WD 3 FREOMB/NEE., T2bbYF / RBICHEI M UAD S Z L1Id, EIHVWLET
WER, B2 NOFT T TEALI LWL EAEY — 4 &, ROEE - BRI D 720 O Eiie G
M OEBIZE > THE LR DPMNTH D, T TIZHAEDF /7 HIREAOFEH LA IZFEH IR T
Web 00, EEONF 2 REGH T E BRSBTS 2 B IAATE L mh o7z Sl FA XK1
AT 2ODMIREE A, B O IIERE A BLE Lo e & 2. B SNBSSk B 0 %
W2 2% 7260 (38 B DTl & KGR C, D
THIL AL, ZOEPHAHRENRD 112 £ HARELE: £
BWTIRE 2 A3 A L FERIC, T/ § A
SR CORDLIME A LEBDH & = =
ZHIBL72. ZF LT SO 7.8,

R & BEICEEENT 5 2 & Ty ER

HANOXOFEREIZ DD, F /7 LRk X1, BEEENUEEERERETIL
WotrEh s REoFE T F/
HIRZRH OO VY ZEHTE S 2
bl o ST P N N A e 3 £
WH, K2R T X 91283um bEkn
JGIAE I O IR AR ] COtAVE S ()
Wl 54ps) AT EE & K S B B % Al
BL7ze 51T, O EIFRHIHEE
NNVAERCTEED 7 4 3 v 7 TYIk
THZEIZHWII Lz INHOBHIT
KA R R ER B 1 72 K & 72
— R HAMT LRI L b D E L , ,
T20114£12 5 12 H (HARKER) (123 0 o 00 400
Bl 22 4 55 [Nature Photonics (4 A > EEh - HEEEORES & 7 OYMEOEE
Frx—-- 7+ =7 R)] OBTHICE

WTARK &Nz,

a H ) LR

BIEIFE stypee
54 LA —— HiE
ps HiEE B

LT,
il

I8 (a.u)

(=

SEM
[1] Y. Sato, Y. Tanaka, J. Upham, Y. Takahashi, T. Asano, and S. Noda: "Strong coupling between distant

photonic nanocavities and its dynamic control", Nature Photonics, vol. 6, no. 1, pp. 56-61 (2012).
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EFHETYEE EFSERIFSET JALHFMREE)
http://www.kuee.kyoto-u.ac.jp/"lab15
[(fBEHIEXA 2T V7NV ERAVEEZ RSB DHEME]

AT )TN ETEBERLEORRIIH LT HINEWATHEOEARE ST, 2OLHIRANT
IR & L CRATIEDTE, MELOMEZ LRI 52 L CHERE, SR, otz
EOWEINTG A= HFHIMICELESE LT LN TE S, Pendry B3 A Z <7V 7IVIC X B N LGk
BHERETLHEI. 20X 5= 7) TVOIIRFERMSEOBER X AT T2 L. NTLEETO/NS %
FEBICTANF =D T2 E2R L[], COEBICIEREEZZRE TS & BEEoIENE%E
BRI EEL ZENTE D, HIEEA YT U TV ETO/E IREREOREICE LT, <42
a i, ARIMEIR 2 ETRIE W ERECT TR R STV A DS, EDOMf%E D Pendry SMRE L 2R
P T LR EZFH L2 DO TH S, AWFZETIE, AR CHIRT A% & RS c 3t
T HME LR S EIRAE A AR L T2 2937 ) TV EREL 2

FEICH WA < T ) 7 hOL=y bEVOREEEZ 1 (a) 12, TNHENOIIREFOREEIZDONWT
1 (b) () WCRT o —RAMLIREHIT Bl 8y — > 2 HW 2, EMIERERZIOETEL TR Y ay
F¥—% 14— F (Rohm RB886G) # i\ 720 A ¥ ~<7 1) 7T IVOREDMERIZIT yz SFHN AT %2 2
DI & 7% B AT PHCEW 2 F 7z OB TIEE R I HFEm . RE. ZE7 v 75
FEAR, B RERIEI U CEER BN 25572012854 7Y FRITAR=VT7 VT FE W,
W E X G % AT EBCED P IS ECE L BB OBR#EEE A S~ 7 ) TIVICHE L, ES@EOH

TREABER G OmE R Lz, o RGO G OMSIIMFEONE d £ 2 5 2 & THIMET
HZENTEDL, K1 (d) 1368GHz 128 Téﬁgﬁmﬁ&@ﬁﬁéd el 7ay P LB DOTH S,
BIHZ IR MIEIRER DS WS O IR E IR L NIV IR L T b, REFHEEE 4 25 313
RKEBREREBRBENRZONLZ LRGN D, EBFTIEd=1mm DL &, ZREBLRSE 2 WHEIC
AT, 7dB B\ REFH O AR 2 FH L7,

BE

[1]J. B. Pendry, A. ]J. Holden, D. J. Robbins, and W. J. Stewart: IEEE Trans. Microwave Theory Tech.
47, 2075 (1999).

[2] T. Kanazawa, Y. Tamayama, T. Nakanishi, and M. Kitano: Appl. Phys. Lett. 99, 024101, (2011).

Primary d
(@ resonator o ‘.‘.f,,.z
FR-4 XL
substrate N | PPE (d)
H / substrate
40mm |

\\—o— Unit cell _44}t '
S Il
L [+

il {f"'Secondary
B y 18 mm resonator

SH power (dBm)
A
o0

(b) T ] (¢) i
1 mm —50 t Without
Smm ME - secondary resonator +\ 4]
251hm IMm“ s 4 s 6 78
me‘ 2 I 7 6.8 mm ¢ (mm)
1.6 mm

1:(@ 1=y bEILOBR . (b)) —RAIRFEHOBE . () ZRARKRBOBE . (d WHSIIBE=
R i SRR R
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HEEX T « PHBE EHRAT 1 T79H RUAEE)
http://vision.kuee.kyoto-u.ac.jp/japanese/index.html
(472 FREHZY hT—7 ]

AR T, BUERI2S [TRIVE—DOEFHRIE] (K58 No23, pp.3-8, 2010) &\ FHizZdE ) %
WE—IATAMNDOEZH, Thbb, BHOMGREREII 572 A — 7)) v FTRERL, RE
SATARS T /M I 2274 Lo 2T EREY A FICBIAAR— 2B ANVF - 1Y
AV MERERBL, ThzEBT 572000 5EMELEDTHET

[TANVF -] 2FBT2-0F—TAFT7ELT, [#oFI 2 FREAHZYNT—7
(Energy On Demand: EoD)| #*% ¥ £9. EoD &, H&AFZOBIEE IZGLE TGS (BHEM)
PHEREZHET 5 L W) IEROBIHIH TR 2HAMIIEZ L) ETHdDT, FOEDLNIHE
BHELYE—7BIO LBE (BIRZEEE) 1AL CESBHEVHHT2EN2RAET L LI b
DT, [HIBEBRBEAENE | OBDIA VA Y P VAT APERTE TS, AR ARAL K1 IR
FTEII D) HHBEBPREDAL v FEANL L, TFT [EHNERA =V ] PFEN~ A —V ¥
xEoh, 2) BHXA—TU X0, RE»OLOERENREOBELE, JAEOMHEHE), MEBIEL X
N —7 BN LR, [2EOWTENEEoOTRRLMGT2EB e L, 3) RIS EE,
BHAETREE I A RE~NASEEB IR ATV ET

2011 AFFERT P ICIE, SIS LA EBTTNICH S ILDKO AT — v~ ¥ ¥ a v v— 24 (K
No0.25,pp.24,2011) IZBWCEHIl SN EAEGEF— 713D &, EoD Y A7 22w T—HAEF LY
GOV IaL—Ya rER (M2) 2, 6GOREBEEHV/IEBELZERY AT 22857 A MEHZ
fivy, EoD Y AT LA DERWBEROMIEZ T VWE L7 2012E 1A HIEAY— I~y a vib—
LZEoD Y AT A RFEEL, FEEGEREIT > TYATLOEMMEERIET 2 FETY. 72, 2012
EREICIIAEN N Y — v D - F— v VPO REOBREOPER, HEMLRL KELEE
G EDBBEBROT AT A Y MZOWTHMETL, HHATO 1 FETHEE (BLDK) ORI Ny 2
BV TEAGGERZT) LI, BEEROMELHEEE L TlEibe HIs L TR 21T FRETT.

S —— e e
100C A §
AN | /
SORHEBEAN -
CoOlE ElHE EIFEHBENDOZE(L BEHBEHOZE(
M : BERFEDDOFIRME (1200wW) C: BN OHIRE (3 0%H)
E1 EoDYZAFL B2 EoD Y AFAKEBHBRENHMES I2L—Y 3 #R

FiR REECERASNALER

Fig  EFRAAIESFY DD, BEBHE 0% K (AX
C). RKBEREN 1200W (ERIM) DFHIRZHE = ¢
LD ICHRE S N -BHEREE

R EFRYIAL—Ya  ER
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WBEYATLIZFEE MOBEHEIT (SEMNRE)
http://cube.kuee.kyoto-u.ac.jp
[BERR EOEHFEEY Y —XAEAA DX LDOHE]

AR—=F T+ VIIREEINL L) BREELRT 7V r—2 a v 2 FIHWEER BN VKBS E R L7722
ET, ENANVAY NT—27D b ey 7 3ETETHEMLTVWES. #HEEMA Y N7 — 271 3LWE
BRI Z 3R L T 9205 BEARIIREL 202D, BN VEEPEAESESL Ty 7 2 HATER
39 T =7 OATINET S EIZWETYT. 22T, BHLAN & &, 0 HICiE SN i) v —
AEAMMITEH LT, bT ey 7 Z2580CINET 2 LESH ) T3, HHR LAN FHETES A Y M7 —
7 L3R, BEHAIIARY MUTHLIOOMEFRIIREVEV)IIFEIH D T

) Vo I R R YV — 2L, ROV o TN T T, ABETIE, ZoMEE
Bt gL L Lz, BARIICIE, 4 o —F3BEBGS (Start) 2 S5BEIFR T (Goal) F
TICHERZRAKELZVEEZ TTH, D52 —PEREHREZ AT 2 2 & Tlho 2 —3F25F)H T
e BRI L, BEELWRAILET. 2F 0, H#EOZ—FIIe&KE L TRIFRNICERERE
FIHSELZENTELMOPDANZZLNRLEIR) FT. /2, 2—FHOXFHEIIOWTLE
ZHEULERHY T

AWFZEIE, BT — I X 2 BEREE LoERERFY Vv —ZAIHO0DM I A = AL Z2R—EL T
WET., TORXAHIZALTE, BPOBETALI—F2HG X D EICBE L Thifho 2 —FoBEIR
BEZELT, HOOBEREEZRELET. O, 22 —FRBEIREE, SR T EICEONSE
BEOMIFEEE PRI NS L) ICREZREL 3. HEEYoRbE Hio LB HE, 2%
) 7esh# e T—FRONFEEZ W S 5720 TY. @ELR Y M7 —27 OWZESH T, ek oHEEK
Dy MR 7= RE LRERHIEOBEICHY I TS, 72, HEFERRTEDOFE
F—2a VIZFEAMEL SN TEBY, REICDbs TR SN TV E T, RIFZEIE, 2—F 2 EHRO AR Y
MZ—EREILSES, ol IT) MTINLOWIEL X8 ) T3

B 1R T &) ZHEMRE T~y T2 AW N TFEOEMEZ E/WICHRIELE L. BHOD
WEBORKILOARZT) FEHDNTFEEZ AL LT RTOL—FIREREEO AT EIRT S
VGt olBEITwE Y. £ —FIIHIBRRHNICREI RGO T TREIL, AP-1 2 AP-2 26
LTV LI OBBEDTRETT. AP2 OREEA#RIRT 2L, MO w B NOBBRHLEE 2D,
AP COWMAERMAEL 2V @BEENRA LT3, K2 IEMBEFEICN T2 2—Fo@EEEZRL
TVWET., BEREEIRANTL0 LRSI ERLLINTVET. K25, BMAONTFEEHWEEOE
FBERIRDL VI EGHMD 3. T2, BNMBERFMIARVEEIIBWTY, ERHIHNTFEICHERE
WEREEZ R L TWET. FERINTE BAONFEOmMEIIBWT, APl SEMET 5 & 12— ik
AP2 ORMEZEAH X2 D FT25, MHWFEEHCHEGOTH, SRORHFEE L A EEE 2
TL—HIE AP-2 O A & ) FEMIIERL 5

DEDXHIZ, READZAXANIARTTD, SRIEZ—FIRINIRBE DLW ERE, X
0 BLEM 7T 7V TOFMALETY.

05 1 N e
04 - S I e
——ERBEDOH
o 0.3
1[4
W 0.2 %S; ::.0
0.1 A
0 T T T T T T T T 1
<‘ M i > 0 120 240 360 480 600 720 840 960 1080
N ap width: w BN F SHEERE (sec)
B1:BFRYYT X 2 : EINFSERERE ST B BER
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&RV AT LIFBEERRERIXPE (ERSHARE)

http://www-lab09.kuee.kyoto-u.ac.jp/

(BRI Y TV TERWES A L7+ — 7L K 2RTE RO S &

B ONBEE RO 720, ERENEE (LSD) o
REFRETELSEATHS, — 5T, HiLic X A
FIKPLOBIMPL BIRFEOHRIC X ) BIRELRET O
WENRKREL oTWD, BIFHEIE LSI oM HH
Db EELEEZETHY), RilOFEAT v 7T
B T 2D EiE$ 5 2 & Tikatoxk#E LR
MGREAMTH NS, BHERE TN, K, &8, BERE
BLOEBRBE U I NS REHETCH Y, &
VRGN Go=i 2R T EIZREINLD, Z0
YA XD TREL RHZIEDNS, BHfLEE AT
VAL KO SN T WD, T 2T, v ldE v HFER
DIFETH LETEIERZ MV, GIiX7 K37 ¥ 24751,
EERNZ MV TH 5.

FTrlx, 5L —2 RW) HBIZEHLT,
FH A5 % DS % IR D A B A % 1T - T

1. ¥ I VFEFEEEL FOWMEZ 1 LT 5.
2. WiE I WCH LW YTV EREE UTO

(a)-(C)icht-> TREI S L. —HOWBTH
TN RPN xR T B x;, D
MIMEIZ 0 TH 5.

(a) ¥ TNV OBTEALE ¢ ICFEILIR o, 2586
SN TWAIUZH Xk 2o, ZmEL, ¥
YTNVORBEEKHT T 5.

(b) 29 THRUINE 2, 2 L,/G, ZNET 5.

(c) Hi Rt ¢ OBEERIN j ISHERR P, TRE)T 5.
B P, g, /G, THZHNS.

. k 1@0)"1— v TJVﬁifg‘f:?%‘)ﬁn xivl ..... xl"k @?i’;ﬂlﬁ

DBPH L TWIIUE I N ZHiE  OBEFEfEE L
THHZRT. POEL TR hE r=k+1
EL, 2.

Wb, RW 3, Rty X275 G o5
XD HEEMOTIERL, K1 OFk &I mli
Py NT—2 LR VT ANIBET A IV EH
WT, MR FETHL (M2). RW BHEIZIE, Sty BAEY, £ 2270 X V¥ Ve
MHHE, LW A H B, — T, KEDY TV 2 FIAKGET AP R S AGREE 25 TH D,
ERERE R R % RO B IR R ONIRS L E L 72 5.

ZFITC, BHEY 7)) 7O AEBCTEZIREST S (1. EANY Y 7)) v 7Tk, HEgl
D ENELTHEI)BEERZEETL. HIZIEN3 BT, MbhoRXorIcHER22H L
Szt a ey, BEMIZIZIOO% Yy IV EHWSE T CTEEOHEDNTIETH 5. HFE IR
TAHEMMW R MERETEIX, SHNEEEZFHIICMELEND ) BHEIZEHTE RN, 22T, P8
DY TIVIZE D RW ETHWREZ EHRIZKDONLZ EEZAHL, 28 7V ot EBM oS
SRR A W HERE 2RI KT 2L TERNICHRZET 5 2 LT, HERE2aE
I mETE S,

FaH 70ty OBIFEMOEE Z IR TE LMk D RW & TN U752, N i g 2 dih &
LT 4RY. B2 SHERTH:CH Bl T & % #4 DAL O RIEIZOWT, BT o s b
FHTETWSD. X4 #1 ORFIZOWT, BITEE Grams) MR oBERER 5 1R d. %
FHETIE, WELZ IHWETA7-OICLELY Y IVEM %2 M »oMEEEONME » £ LT (M/»?Y"
DF—=F—IZBFHELTBY, kI HKRIBIDNT > TNV CTEAGE DD EE R AT AT e & 72 5.

B1:5248L77+—7 (RW) EDFHEE

@
o
@

o

#Samples: 16 g8/ =gn.V/E[Vp] IC & W FERZEER = x"'x\ K Xe—io z . -‘COanreorﬁ?;S:; —
) 50%->-66% |, 50%->33% £'et f S\ amss 1€
2.0V A B C ’#2\ 5% 1 e
AN AN - ol % .
2.0V1.5V 1.0V->-15V 2 X o 2100t .

: 2 I e

#Samples: 16 E[V;]=2.0x0.50+1.0x0.50=1.5 %100 Proposed =O=] E 10 f ey
] >E[V,]-1.5x0.66+1.5x0.33=1.5  * Convertional - X- | =

1.0V LT s 001 0.1 1 10 0001 0.01 0.1

Number of nodes (x1e6) Error margin A [V]

2: 7D o84 L58 K3: ANV R4 @ERERORE X5: BAEEE

EOEIO—BI TICHTHHEEREE SLIBEFRE DORAR
SE

[1] T. Miyakawa, K. Yamanaga, H. Tsutsui, H. Ochi, and T. Sato, “Acceleration of random-walk-based
linear circuit analysis using importance sampling,” in Proc. GLSVLSI 2011, May 2011, pp. 211-216.
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£ AT LIFEE BERESVLESTF (KHEFHRE)
http://www-lab26.kuee.kyoto-u.ac.jp/index.html
[ELERX 7V —Z 7DD EEZ AV ERBSE EM/INaRIbSEE]

FAOMARETIE, BERETHWTLE - LM A 7)) —= v V2 FEHT 572D 0EMBRE1T-
TWVa, BEARAZ ) =2V I3 Y ET T 7A4BPHWLNRTEY, XV EZ T 7 4 FFREIHES
TAHMNAIRALE X BTHRIBT S, LaL, YYEZT 7 4 ITIIREHRBER I X 25054 O fEbikhs
HbHT L, FELETIIIBRI X D NAIKILOBRIBDHETH 5 2 Lo, —RBIIIEAEEL M
WBHARAZ ) == TORNGHE > T D, BERZHIEE L v O EZRIET 5 2 LIz &
) BRRBEIR O fERRYE { BEICHDVPAMBEIT) 2DV TE, HERXMEEDRELARA T Y —
=V T OERPEFTE 5.

VPR E THI%E L T A BEEB/NA KL BT, 830 FLE N OM/NA IR L % @3 5 BRI
BT ZBEFRBEOEAENET 5. BETEREOAFEICE DS CTEBER 2 7S a 2R T
BNTVEY, MIHTELZ2ORKREESH mMm ORZILHEADOATH S, HFEEZIIMOBEIEZH CH
WAHIREE L B ), FARMTORGTCTHE U 2B THELROBFME TIE R, AR MY %8
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[1] Hirofumi Taki, et al. : J. Med. Ultasonics. 37 (3) : 129-135, 2010.

[2] Hirofumi Taki, et al. : J. Med. Ultasonics. 38 (2) ; 73-80, 2011.

[3] Hirofumi Taki, ef al. : Proc of 17th International Meeting of ESGO, Milan, 2011.
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[Development of Control and Operational Strategies for Wind Power Based
Microgrid with Integrated Energy Storage|
(BAREEIRXINVX B ATLERAVEYA 707y SOERFHIESRDEFR)
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I. Introduction

While the grid integration of wind-power
continues to grow worldwide, the industries and
the utilities will confront the associative challenges
of its intermittency, such as frequency regulation,
voltage/reactive power regulation, sporadic
tripping to the upstream power network etc.
Wind power is further insufficient in islanded
operation, where the frequency and voltage
regulation are the main issues beside the load-
following. Scrutiny of these challenges reveals that
their root cause is the intermittent power Output’ Fig. 1 Schematic diagram of proposed system. The symbols Z,V,P,Q,L and R
owing to its dependabﬂ]ty on Varying wind Speed; represent the current, voltage, active power, reactive power, inductance and
and the best solution, despite its high cost, is to iiiii?,?ﬁfffﬁé’ifﬁ‘vvélyy VACHmA VA e therooride and =i
deploy electrical energy storage technologies. In
either case, incorporation of an energy storage system can provide an effective mean to address the
issues. Our research, in this context, is related to the integration of long-term/short-term energy
storage mix, consisting of fuel-cell (FC)/electrolyzer (ELZ) and Ultracapacitor (UC), into a variable
speed wind-power system. Considering Hz as energy exchange medium, the FC/ELZ unit of storage
system is utilized for the long-term/steady power balance, while UC unit is applied for the transient
power compensation. Fig. 1 comprises the schematic layout of the proposed scheme. To validate the
applicability of proposed scheme, the study is related to the development of the mathematical models,
control system design and the observation of the dynamic response, considering several operational
and loading situations.
Il. Simulation and Results

Fig. 2 shows the simulation responses of few 40 Active power responses
variables involved in the system dynamics. When ;
the disturbances are introduced in the system at
t=5, 15 and 20 s, the UC is operated to compensate
the transient part and the SOFC/ELZ is operated
to supply the steady state part of power-imbalance,
regulating the frequency and the voltage of the ac
network. By doing so, the compensating steady
state power can effectively be tracked by SOFC/
ELZ system, while forcing the steady-state charge
flow from UC to zero. Thus, assuming wind-power o i) 20 25 30
as negative load, FC/UC/ELZ system acts as the Fig. 2 Power flow responses from different sources; Poc, Pr, Pets Pioass Pic
dedicated power Supplying source such that the ;::S(ijje‘;li:c;;;;e.sent power from UC, FC, ELZ, tie-line and wind turbine,
surplus power is consumed by ELZ to produce Ha,
whereas the deficit power is supplied by the FC by
re-utilizing Hz produced by ELZ.
Il. Applications

The results of the research can be utilized in renewable generators based microgrid, in which the
transient mitigation and the steady-state power balance can be provided by the integrated storage
system. By using the proposed control and operational schemes, the transient power from the FC is
strategically avoided; thereby protecting the FC from the possible fuel-starvation. Consequently, the
overall microgrid evolves into a self-sustainable and dispatchable entity, paving the way to integrate
renewable sources in a greater penetration level.
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[A Study on Electromagnetic Interferences Related to Power Supplies for Micro-
controllers in Electronic Control Units]
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[No-Reflection Phenomena for Isotropic and Chiral Metamaterials|
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[ Dynamic photon control by photonic crystals|
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Photonic crystals (PC) are artificially fabricated structures with periodic refractive indices of optical
wavelength-order. Analogous to electrons in a semiconductor, this periodicity provides the spatial
symmetry necessary to dictate the allowed states of photons in the PC as dispersion relationships
between their frequency and wavevector. Particular PC geometries develop photonic band gaps:
ranges of frequency where photons are completely forbidden from existing in the medium. Designing
breaks to this symmetry can create defect states where designated frequencies can couple to
resonant or propagating optical modes with wavelength-order precision, providing the ultimate
spatial control over photons. This work demonstrates that by combining the robust spatial control
offered by silicon PCs with equivalent temporal control, the behaviour and characteristics of photons
can be manipulated. This drives us to conceive, demonstrate and critically evaluate techniques for
temporal control over light as it interacts with PC devices.

1-On-the-fly wavelength conversion is based on an equivalency between the spatial and temporal
dimensions of the wave equation. It is well understood that if light travels through a medium with
spatial variation of the dielectric constant, then there will be a corresponding change to the field s
wavenumber. However, by that same reasoning a temporal change of the dielectric constant results
in a variation of the light’ s frequency. This is demonstrated by the spectrum of an optical pulse
propagating through a PC line defect waveguide experiencing a sudden, localized change of the
refractive index. The spectrum shifts proportionally to the magnitude of refractive index change
witnessed by the pulse (Fig. 1) and is highly time sensitive. Frequency shifts of up to 2.8 nm have
been observed and can be integrated with other PC devices to provide dynamic functionality.

2- Another form of dynamic photon control is dynamic @ factor control of resonant nanocavities for
the catch and release of optical pulses. By dynamically manipulating the phase relationship of
interference between optical paths coupling between the nanocavity and a nearby waveguide (Fig. 2
(a)), photons can be dynamically encouraged or forbidden to couple between these structures,
catching and releasing photons from the resonant mode on-demand. Time-resolved observation of the
nanocavity field shows clear manipulation of the photon lifetime during capture and release (Fig. 2
(b)). Independently controllable input and output ports have also been devised, showing successful
release of a 4 ps pulse up to 327 ps after capture.

In addition to controlling the carrier frequency and lifetime of photons in these silicon PCs, further
investigation could lead to improved performance by harnessing the characteristic properties of

different semiconductor media and the development of dynamic control over strong coupling.

Timingbetween signal pulse

1 andrefractive index change Reflector

Localized sudden change bléps T ] 2(a) Nanocavity
of refractiveindex E |12ps N /
4ps /

Signal pulse
(1551 nm)

1548 1549 1550 1551 1552 1553
Wavelength [nm)

Fig. 1 On-the-fly wavelength conversion of a 1551 nm pulse 2(b)

traveling though a PC waveguide experiencing a sudden change

of refractive index. If the pulse is timed to witness the change of _

index there is a corresponding shift of spectrum. H

Fig. 2 Pulse catch and release (a) Schematic of PC device using g

interference to manipulate the Q factor of the nanocavity. (b) é
&

— —Low, static —Pulse capture
- = Pulse release 100 ps later

* Dynamic release

Time-resolved measurements of the cavity field for static,
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[Study of Uplink Control Channel for LTE and LTE-Advanced]
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[Using Scalable Run-Time Methods and Syntactic Structure in Corpus-Based
Machine Translation]
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With the development of Internet Input Sentence
and Globalization, Machine Translation

of natural languages has become a Corpus of Rule_s Relevaljlt
: . examples Selection | ™l Translation
more strategic topic than ever. In the k—‘r—J Rules

past decade, increase in processing Translation

Rules
Rules
:|: Combination

Alignment

power and available resources have led

many researchers to shift focus from

heavily linguistic and expert Aligned Rilles ¥
knowledge-based systems to corpus- Corpus Extractions Sg:ttg:cfe

based approaches. The principle of the
corpus-based approach is to use
existing corpora of translations to automatically learn how to create new translations. This approach
started to develop in the 1980s, and it actually originated in Kyoto University with Professor Makoto
Nagao, who proposed some of the initial ideas as early as 1984. The general framework for Corpus-
Based machine translation is as follows. First, a large corpus of translation examples (consisting of
sentences in source and target languages) is collected. These examples are then aligned: links are
established between subparts of the source and target side that are translations of each others. The
aligned corpus can then be used to extract translation rules that will be used for translating an input
sentence. In this general framework, many differences exist between systems, depending on which
type of translation rules are used and which amount of syntactic information is used.

This thesis explores several issues concerning use of syntactic structure in large-scale Corpus-
Based Machine Translation. In particular, we emphasize the need to move towards methods that are
scalable (applicable to systems using millions of examples) and if possible relying on run-time
computations (avoiding the need to pre-compute and store too many informations). We also
emphasize the need to take into account the syntactic structures of the examples and their
differences across language.

More specifically, the contributions of this theses cover several aspects of corpus-based machine
translation. As for the alignment aspect, we propose a new framework for alignment making use of
graphical models. This framework allows specifying new alignment algorithms in a flexible way. We
also propose an approach to alignment where the alignment can be done on a per-sentence basis,
allowing to do the alignment step at run-time, on an on-demand basis. As for the rules extraction and
selection aspect, we develop a method for efficiently retrieving translation examples in the corpus
that are pertinent to the translation of a query sentence. This method is based on retrieving
examples whose part of the syntactic structure match that of the sentence. Several challenges, such
as keeping the processing time and memory used manageable, require the use of innovative
algorithms, such as an adaptation of the concept of Suffix Arrays to trees. Finally, motivated by the
facts that some of the simpler type of translations rules cannot capture some translation phenomenon
happening during translation, we also propose some new type of rules that can handle more complex

transformation phenomenon while still being time-efficient to use.
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[ Automatic Acquisition of Japanese Unknown Morphemes]
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[General Approach to Reinforcement Learning via Statistical Learning]|
FEFEBICLFFRFMENDEZER)

TR 23F 3 A 23 HIRS

AL RN OBBICE PN FE L — Y 2 v NPHENICITE R 2 F 835 HEmTh 5o I
. R IHBI -V v NEEMEICBII AR V= F Tl shd T TREZZRT, Hx
REMBEISH SN, REBREEFT VDL, TNOEDTHONREEZH > TWb 01k TD %8
WCREENDEFTN 7)) —FRFMEZ M ARAZBILEEETH L, ZOTFHEIHED Ml (W
FERTHINF) OHEZ 7). (ETNV 7Y —) FKaHii &, g L7oMiflic ko < HROUE, JRY
FTARKHIAT) TETHRDERZTIVMATD 5. ZOFREORKOIFRIITTHRFMIEIC S 2 2
REOHETTICHBAED K KD “Mifli” 2WETLHTHD, 2FNVZAIBBEOFAFIZ A%M5D
TRl HROFEET)ILENTEL, COLFLWHEEICED, £ OMEENB T SN, L
WETII T ) —FREHIE & E N HAGAA PR TSR A LA LT, LAL—HT, IRET
BTN T ) =R 7OV ) X A OBGRENT. FECAGEIE E ORI L TiRIZ L A LRGES
TEHY, TUTY XL OHEEREEIC & 5 kA EHGmN LT 5 IiTbhTuin,

RN SCTIE BTV 7 ) — I SERAM B REZ 33 0 2 Al it B8 253 o2 O VR R % FER T4 o B A S R
T 5o RIFFEOMAIN 2 TIE. £ 3I8F 2 MY v Z#gEHER %2 b L1 L7 MiE B EE E o3 L il
FRELTVDBETH D, TOMMAIR, LINT ATy ZEFMIEDEF V7Y — Mt %2 X
) — e 2 RT3 U RTS8 58 CREAL ST B Bk 4 BT Bl £ 7V 7 1) — iRk
DRI T A2 LN HREL %2 B0 ZOBMALD, TNETHOLNIENTI LD S72ET WV
7 ) — R O EE At R BEE LSRR L 72,

EHICARIE TR TR, TV 7 ) —FREHIEOFEISH E LT 2 2T u Ry bORED
FHIZHER L 720 REERBED 2 RFfTORy MIBLEEZEM L, RELIEEZ#ETLZ L
ZHNELTWDEA, FEP2RESTERY MET BT 5720, 2 7RIS 2 LT
Ehv, COWEIHLT 2720, KX TlE, MEICER LY Y 7V EFFHT S 2 & 25 RE %l
LFEBETNVTY) AL EH Wz, ZHICED, FHERFER, BCICERFERICBVWTS 2 85T Ry b
DRELIBBEEFHRIFE T 52 LT Lz,

49



No.27

v # BA 0 (ALEFEUR)

[ Geometric phases in optical interferometry ]
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[Observational study on diurnal precipitation cycle over Indonesia using 1.3-GHz
wind profiling radar network ]
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[Investigation of Synchronization in a Ring of Coupled MEMS Resonators|
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MEMS devices are normally targeted to Quter beam Inner Beam
achieve a specific range within its linear mode
of operation. At higher vibration amplitude,
the devices exhibit nonlinear response. MEMS
resonators, shown in Fig. 1 (a) that exhibit the
hard-spring behavior as shown in Fig. 1 (b)
were the focus of this study.

Devices such as the one shown in Fig. 1 (a)
were fabricated in SOIMUMPs process. The
device utilizes laterally driven comb-drive. The

25

]

in

upsweep

Impedance [{1]

0.5

8300 8400 8500 8600 &700
Frequency [Hz]

electrostatic force that is generated through (a) Fabricated Resonator (b) Real Part of Measured Response with
hi hani d t d d th Pressure = 30 Pa, Vdc = 20 V, Vac = 305 mV
this mechanism does no epend on € Fig. 1 (a) MEMS device with asymmetric suspension beam lengths and
displacement in x-direction. Large force creates (b) measured response of the device which shows hard-spring behavior
. . . . and extension of hysteresis
large deformation in the suspension springs
and this creates hard-spring response when the excitation frequency is swept. The devices were
designed to be asymmetric such that the lengths of the inner beams and the outer beams of the
suspension springs have a ratio. This creates asymmetric expansion and contraction of the beams during
peak displacement. This mechanism further enhanced the hard-spring effect and exhibited an extension
of the hysteresis during upsweep and downsweep of the excitation frequency as shown in Fig. 1 (b).
These individual resonators were then o

utilized in a coupled system to demonstrate . A I { o Unssble

2 A
the application of nonlinearity for sensing oal\ (ﬁ(\\“ ;7( Vi pes2
AURTAYS

applications. The resonators were coupled § o ! \ / j \\1 E™ o

together electronically via current to gm\” f \ /) E" -

voltage converters, amplifiers and other -{J W \.\‘/‘r"e" w0 (

necessary signal processing electronic Y e ) 1 » LT T S
x requency

Components. Changing the gain Of the (a) Measured Response: Time-series (b) Region of Synchronization
amplifiers Changes the overall Coupling Fig. 2 Coupled resonators: (a) autonomous system with out-of-phase
. .. vibrations and (b) region of synchronization with ac excitation amplitude

strength between two individual 4.4 acexcitation
resonators. As confirmed in the simulation
study, the resonators exhibit oscillations without an ac excitation signal when the coupling strengths
are changed to the critical values. The resonators were biased at dc voltage. The experiments
further revealed that the extension of hysteresis may play a crucial role in the range of the
vibrations of the coupled system. Additionally by changing the coupling topology, the system
exhibited in-phase and out-of-phase vibrations such as the ones shown in Fig. 2 (a). In
nonautonomous mode with ac excitation signal, the coupled system exhibited a clear transition from
stable periodic vibrations to unstable quasiperiodic vibrations. Regions of synchronization were
characterized for various

autonomous states as shown in Fig. 2 (b). The coupled system showed sensitivity in regards the
coupling strength, pressure, excitation amplitude, and excitation frequency. The coupled system is a
good candidate as a sensor to be utilized in various application areas including energy harvesting,
inertial sensing, and MEMS frequency synthesis.
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[ Distributed Radio Resource Management for Self-Organizing Wireless Networks|
(BCHBEEEX Y N7 -7 DD HEREREE)
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The rapid growth of wireless technologies has led to high demand of radio spectrum. However, the
static spectrum allocation policy can be very inefficient due to under-utilized spectrum in spatial and
temporal way. In addition, the tremendous growth of the number of applications in wireless devices
or smart phones has led to a significant increase in mobile data usage, which can be a major
challenge by network operators for supporting this growth in the near future. In this paper,
decentralized radio resource management schemes are proposed in order to enhance the spectrum
utilization and improve the system throughput in ad hoc networks and next-generation cellular
systems.

First, the spectrum utilization in ad hoc networks can be enhanced by allowing lower-priority
users (LUs), which are equipped with cognitive radio capability, to spatially reuse the spectrum of
higher-priority users (HUs). Joint channel selection and power allocation for spectrum sharing is
proposed and analyzed using a game-theoretic approach. In the proposed scheme, each LU attempts
to select the most appropriate channel and transmit power in a decentralized manner. In particular,
an adaptive coefficient adjustment is proposed in the defined utility function for the purpose of
adaptively controlling the interference based on the quality of service (QoS) specified by the HUs.
The simulation results show that the proposed scheme improves the network throughput of the LUs,
while minimizing the outage probability of the HUs.

Then, a self-organized interference management in closed access femtocells is proposed to improve
the throughput of femtocell networks, while minimizing the interference to macrocell networks. In
the proposed scheme, each femto base station allocates the subset of resource blocks (RBs) in a
decentralized manner. The proposed scheme can be formulated as a potential game, which is
guaranteed to converge to a Nash equilibrium. The simulation results show that the proposed
scheme improves the throughput of femtocell networks. In addition, a self-organization scheme for
joint base station and RB selection in open access picocell networks is proposed to improve the
system throughput. In the learning phase of the proposed scheme, a game-theoretic approach is used
to model the interactions among users in selecting the most appropriate base station and subset of
RBs. The simulation results reveal the effectiveness of the proposed scheme in offloading the
macrocell traffic and improving the system capacity in open access heterogeneous networks.

WiFi access points (APs) are also considered as an alternative solution to offload the macrocell data
traffic. To improve the throughput of WiFi users, a self-configuration of WiFi networks is proposed
where each WiFi user attempts to select the most appropriate WiFi AP that offers a minimum
potential delay and that the delay experienced by the other WiFi users can be minimized. The
simulation results show the stability of the proposed scheme and reveal the trade-off between the

average macrocell offload and throughput performance of WiFi users.
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