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T=FMT TV r—a viZid, ENENCE LT — Y EDN D 5720, LTS U THHREINIC
F— R AL T IIE R S v, 72 21 BREICEATWARHE I L ofiEs— % 21X
BNCHERBEZ 72D T LN DH D COTF—FHEELH 2 T — Y OEHEBATLTEITTEL LT,
PERILHTH OBRT — 5 & HH L TOROIH LT, #55HOHMOT— 5 DR e Tiee L7
(F3)o TH9FTHZEICEST, EDMAOLNIRAITZDLEICTHRD,

10



2012.3
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T =B — PO SN T D54, MEBREOLZRILTRHINLE T—YOREZH
BALT 57201213, MBRZMEL YRR, T2 EATE ) — FEE2R/METHI e E R D, £KTT
T =7 OGS HEEORBEILB L O, ¥ 7y 7 ZORMELICE D ERB & EE L T 10 ~ 100 505
#bEEI L 72
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FRIZ, KRB AT 21280V TIE, Ay VT AL 9 F PRI Ay 7125 2 EHMEE RS
TWwb, ZOMEZRRT L7200, Ay NI—=2 AL v FE2EZELTT—7 L —NHoOEKRZET IV
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GREMOARZIRMET EEM 2B L TWD, THICE ) 2—Fid, H—HEZTHERZY T VE A
LB TED )12k 5o

(2) A —FGTNGIYATFAT—FF7F %

A= N7 MIF—7 Z PN =BT —FF 27 F % (M5) 2L, F—FD~yF» 7,
P —NOBINTIBI L THREZ HD 5 2 EATE 5,

COT7—FT77F %I KEIEET LT =Y ZHBIIRY) T ET4 ANy Fr &, 74 ANy F ¥
T/ TSN TF—F 2HEA X2 FLE (CEP : Complex Event Processing) 954 X> 701
Ly HO2BEBTHEINTVS, T4 ANy FrH]l, A XY MFuty Yl THEICERESRET
W2y MO ZETCTEL L) ISV —VERET LI LT, ATF—LVT7 Y NIRRT —F77F v %
FEH U720 FERIIET —N\DPHIUBETET AT — VT N TELpolzb W) iREE, 74 A8y
Fx LA X TORELP2P Hfliz ol Lz v — v rikBliE e, Y AT AR TON — VELE O i
BALT7T VT ZLERET A LICXDBRLTWb,

11



No.27

IVor=a g I Vr—oa T Ve—oasp e—oay
== ffijii?gﬁ

==/ = =
[27—=1| zz=r]  [zF—p 25—
A=l =l

wv7208 013001

e’ IR
: oy ! 1 o
Ry RS

5 XJy—IV777EIF—4ZX M — LR

5. $hJIC

Yy 7 7r—4 %MWY & IRRE, TNELR DEMIZOVTHRNRz, T THEELRI LIE, BAlidH
iz LA T OTIE R, Ev 7 F—=2 2 L TH 22 —E X, flifEiZal 0 hsare
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[1] http://www.mckinsey.com/Insights/MGI/Research/Technology_and_Innovation/Big_data_The_
next_frontier_for_innovation

21Ty 77— KIEk] HfEa>¥a—% 2012.2.2

[3] “Cyber Physical Systems”, http://varma.ece.cmu.edu/summit/CPS-Executive-Summary.pdf

[4][% > by THERZBRE I Mt NEC hebiseir] €A Aa3a=Fr—3 3> 2012.1
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BHEY AT LEREE (LEMREE)
http://turbine.kuee.kyoto-u.ac.jp/

HIE ) F0TICH T 2 HEEERRE - SRR ERIHOMR

HIG D FICB W Tid, BEZOBEDR WRIEDIRD SN E 720, @) R MEEREBISHERE L 2255,
R ORGEEZ TEDRZTERBRT A ENLENT T, 5L TlE. KRN TORHEDEVIRFESE propofol

L remifentanil B H EN L L H 124 o T T A%

CNOLRMEMENEZRD, 72

remifentanil IZIZFFRITHIRI RS D 5 720, W) 2 EEH - SEIIRE 2 MR L 2050 R 5 E 2 KT 512
2 EOMPVRHBEALET, MREOEBERO72DI1I2H HEHE Y X7 2 0EILEZEThTwET,
bhibhid, FOXHIBVATLAOEZHNE LT, ML SN TR WEEEIRE IO W TR
THEEHIC, WEAOMENEH %2 EZBICANTHEEE - SERERHEOMEZITo TV ET,

LICTFih MBS X B IRM & Wk L
J8¥ECH % Entropy Difference (ED)[1] DZALD—F
ZRLET, CORMPLDLRE LI, BUWHEAE
&L B & X IR ED ovwFhdy, F2Em G0
fEASKEL 2D 4, 22T, ki ED ##AEDH
B ERERES A R0 X5 1T L F L7z,

S = 1/0.0596(P — Puyin)? + ED?

Z 2 PUENRAE, Prin EIRIADTME TS

WIZ, K2R T &9 EBAOMENEN & T 725k
W GEN) %2ZEL-HEE - UL boETVE
EZ2FE L7 72720, SHEREIRE L L CTId Bispectral
Index (BIS)[2] Z#. HEYWBREE T & L CITMmIEH %
BEHLTWA LB DEFVEZHVWSLZ L LT,
KHNOMEAMEMIENFETVTER LT L7

BB, TOEFVIZHEDSOTFRHIEIC X %
EREE - BEREERIM S AT AR R LTI L, T
AT ATiX. BEfEZ BIS=50,S=45. %+ 7Y~
FRIMZ 128 & L, /NEEREREY ZEICANT
A OKGEELZREL T T, T2 &4 10 5
WH ORMBERE 0P G- HFEITHE, 10 5o 77— %12
EOWTHEBIIEOME L RO LFEELXITH- 2 1
THEH#HZTVET, YIalb—Ya riEfEo—
BEKIICRLET, EFNVICRENDLILHEL &
DTBBL MY 2 EHH T 2 F 325 FEHED
RYnThshlzd, HEIREEDTHE T,

SE
[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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BRIRIX—TFEE £EREIZMET (IWMHRE)
http://bfe.kuee.kyoto-u.ac.jp/
[BEREXRECJREFHES Y 2RV AR SET R

EEE (MEG) R0fEM (MCG) S50 HEMRRESE 5 EHINE, WERE 52K OB ERD#E I
WEINTWZ LD 5, EAREREROMBHSHEEEDZ B ADIS AT 720282055 8 IiThbhTn b
PER, ES R ARBEEAE S OFHINCIE EICEEER T TWET (SQUID) 2SHWLNTWD A, kA
) A& BKEIREEIC T 2 M ENH 5720, BHEGHERIA NP 20AZ LDMEE R > TV,
Z 2 THHEETIE, BEEMICIE SQUID % % CIREZ FO L SNLBEIREZ R V¥ ¥ VRS
oW (1] #REEL, Fhar AR EAGEHINCET 50582 7> TWw b,

CZ TR VBV FETF AL v E W ARESEHIo—# L LT, & b MCG 454 % Jll &
L7ziER2BIRT 5. MCG X, LIETHEL TV L ERERAINEEN AR ET W2 4 5 2
LT, DROBLAARANEREZFREBYICEH T L0 TE L, FBRAIK LIRTHER EV T
A v 2 MARAATZR Y FO RICHEICET, MEMESE e VoE FITkRSE L) IRy
FEABHLNEIT-72. SREBAETHWTE v HIREZFHIL2E 25, ERBEES O EK
# (DC-40 Hz) I2BWTIRBLZ 100 fTrmg/HZ2 D) £ AL NV TH Y, B SQUID IZPLid 5 &
ERESN. K212, REEZHOCTHE L MCG 44 2R 7. JETFRAE ¥ IR B s
HoH10, REBOFMEHICEZ FOMEL, ZHCX VFHIMES ZH#iIEL2%, 05-50 Hz DN F
IRAT A NZIZE D IFREISRERT 2B N2 EBH L BIR A XORZELZI) w7z, JlE L& R
BUWIREEERON, HEMEBIZBVWTEEVHIEL TV AHRTHFBMING. ZhZhofF5E,
— 7% MCG IO TH A Q R, THOKZ Y -2 % &R, SQUID ICX VBl SNLWELITLEA
EBEOEDBRNE OGN T, TORBSAIIHES OB E L EWVARZHBRIRL, =R
2N ABROGNZIEIIFAETLIENTEL UEDX ), AR TIHBERELSR EV s
TR v EREL, EBIZE b MCG 754 2Bl 5 2 & TEOEFHEME 2R L.

511 MEG NDIGHRMD A A=V Y 75 ) T 4 L OBEIZ L 5 EBREEDR ST 2 Hig L
NA Ty FeMIZE D E SR 5EIKEL (2] ° MR E50miEs [3] ST 282 EDTnw L.

SE XK

(1] ZFK AR “EREEGAR ¥ v VRS e o (RS0 7, I EE 80 (3), 211 (2011).
[2] Y. Ito, 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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BV AT LMRHEE BXOBRRFESET FIHARE)
http://bell.kuee.kyoto-u.ac.jp/
[T 14V 2IBERLPSOEHEZTFRAD-ODFEFESZ2ZRL -EFMERET IV

BWENECN AV ERDET LT 4 V7 VR
EEPOLEBILD —EE 5TV, TNHD
T AT EVERRICIEE < ORHBER N (LSD 2%
fEHEINTEY, LSIOFEHEAAL v F ¥ 7IUE L TR -
XL BTN EET S, LSI O RBAET A EBHME
EJE ORI B 2 5.2 720, LSI HE OiREEZ
FIEEZI T, TD7o, Mﬂ%%ﬂ%%*?é@%% Interposer kSl m
B> M TR R A 5 B BT T R R AR T kAL T b b —aﬁm
EMC X5t E L b, 74 /5)V%%§O)HXDTFXBI§ -
THEBEMTORERZZ FH L EMC &5t 217) 12H 72
D\ B HERE T B W E A OB % i 7 Sefii) 1 LSI A 2 S —K—4 - PCB ORBARKH
BeEFLTEIL, MEEEC X ) EMC &3 %474 e *EJET”’
72w, LA L. BE2smd b B b3 512o1C,
PR OITHHTE NS LHFEKEZEZELS L%
B9, BRARFIHEIEN 2 ES2EBHA I I 2L —F1C
JHo TWBONBIRTH 5.

AWFZE Tl FEMHERPELERR L 2B L%
EKAht£ﬁ@%%7wm$&%k$L\%@%?
w%mwfaﬁﬁ OFMEEBRFT LTS (1], #l

ZIE IR T I B, v —R—¥27Y ~ b o™
%%W@aﬂiz% ENLBEEEL D, A vy — [R2 LSl A >42—KR—Y - PCB OEMER
HK—H% PCB 0%  IFAPNCEF S . 2 0% ETN
BETNEH HEEOFEEIRETROON TS, L
L. RS FHAL D BIIEE OSBRI
T HOEMBIEETIVDOLZEINT A—F I L., T wotem wbom
T2EBNCIZ A LR WHEOFEEEIRET S, K2 -
WRT LIS, FEEEZEZE LM EET VT
W&, BIEICHER D o 7o IR LIRSS ET 5, 2
O OIIRIZ X > TRIBEHNEICE K& BIRATNIMHD
N E NS BREEAEML720, H3ITRTEHIC
LIEOEBZLI ) 270y 7Yy ¥ HHWINT 5 7% & LSI
HYORBEHENALE RS LR L2, B

Cable & battery PCB Package  Bonding wire Chip with decap
sgH [ImQ

Voltage [V]

T FEKBICIAHIRERATL-DDOI N EED - 00 260p 500p 750p 1n 1260 180 1750 2n
IR 7OV R, SEROIIHITEIC O W TR Heel

LTWwW3, 3 FERADFEICELIEHAEHBOLER
BE

[1] 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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BV AT LMBE BEHEIZSEH FEWRE)
http://www-lab22.kuee.kyoto-u.ac.jp/
[FEE Y AT LD ERET—MMRBEIEDRSH 5 |

MAFRETIE, HIHTAICET2REIED—]RE LT, MBRALY AT LEMRE LIEik#
BBl i HC BT 2282 R MICAT o T b, ARiCld, RIFEeHREEY:, Ay ALBEs
E VS R HIG DB TR SR E SNBIEAT AT A LT, ZOH L &N 5 U5 E O i
DHLAD—U & RO N7 THRATHZ L &2kAb.

L&, B4 EDS 2 (0 = 2 (1) =5 () +u (D), 25 (1) = 227 (1) =225 (1) TEINDLHMERALY AT 4
GIZHLT, WEADuZzu()=0>20) L EDHNV—TYATLDORE (Tabb, t> 012
BUFBIRE[ 2 (D (D)1 D (a1, x) Pl L TOWLER) 2R L TWB. 7272 LAIAREE 2(0) x(0)]" %
[1115 (0111, [101 ) & L72HmBED3IODIREEZRL TS, COYATLAIRETHLNH,
BofEE & HITRBIZEMICIORT 5. LA LIREBOBESEZLTLIFE LV oTERL, &
CICHARENFFATH 2 (b HLMPIREDE 1 RBICHEAET D) I3 00b 5T, RHokEs
EDWCEFT ALY, BT dALEoT, ZORIIFEOEAERED KL A5 FE IR
LTWabIEDWnnrd. —hH, TOX)HRIREBOFGOEIE, FIEAT %) T HERT L2 LTl
HIZHBEST 22 ENTES. M2, YATLAGIZHLTu@®)==3x @0+ 6x, () £\ 74— FNy
ZHIH % L 72 EOREERLTWA. ZOT 4 —FNy Z7{lifllz i L7286, MVv—7Y 257 41
BREERY, POMPRENEATHIVTREDFICIHEAL 2L 2 L 2 HMmNICRIET A2 ENTE S,

ZofITIX, 74— Ny 2HELCHAV-TY AT LAREALT LI LT, REBO/HTEILE
ML TW5, —#IS, 52 O0NTHEHBAZY 25408 “BEOFAOMYIRES X OEZEOIAD
AN LT, REBIOHDEEICHAL RS EWINEERFOLE, ZOYATFAIE (NER) I
AIATATHALELIENS. FAVATLAOUREZMITLHE, H50iE (LTFTLLIFALIIMES
) VAT AR LTV =7 27 2% IFA L LOoOFT Lol RE 2 Em T 5 il % %55 %
DS 2ol LE (BUERTEIE) ICRETEHZ LMo TBY, YHIRETH MR b
HER D W 7 AT - AT TFIE OB 2B ED TV 2. SIFREON D MAIZE D, A
VATFAD L rA Y (AMBOEBICHET S L8 VL) OFMEZEEHEEEIREETE L2 L,
FCOL AP, BROFEAT AT APRE SN RBBEIEA Y AT 2 OREN XN T 5 1T
BEREHER T LR EDPHLNLE RS> TV A,

-1 -05 0 05 1
X1

X1:BI—T 2 XTLDIEE E2:BAI—TY AT LDEE
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BRSO AT LRHBE BHY 2T LHE
http://www.s-ee.t.kyoto-u.ac.jp/ja’/information/laboratory/gse/ee/powersystem
(T4 2R 5T a—1)>2T H2 RmiEH#E%Z BV SVC ICL 2FEHREROEHEEM
HIEZEHICEAd 52 %%

WHIFEE TIEE ¥ A T 5 ORI H R L EEMT FEOREZ T o T, TERYHATHS
AE L LT, EERERDEE I MifE R E  (SVC: Static VAR Compensator ; 4 ) 2% & HWTF v /8
Y UABIOA ¥ 75 v AP A & TERNEN 2 WINE 723 U R ET) 2 #ifE 3 % %)
2 & B FIFEEEO K w2 B L BRI T 2078 05h ) 3, X1 ICHEPIZEEKL
BUBENIATLAOEREREZRLE T TORIMMIEDDOIELZE 2T 5 L IEEE L ffF & O THET)
R L WIOARLEBLIEL, REOLERERVEHTI TCED T, CoOMELNMT 5700, BE
O/ 112 SVC 2 T E 5, TOFEMEEKIZX2 DX )42, SVC A ER)E)) 2k L T
BHEEZSIH S, —BRICRHERT LV LEICLRD $9,

X 1. FRHEEROLSX X 2. SVC ##H ORIAREROEMERE

SVC 2 & 2 BRIl 25K 3 5 720, 2 F TIIERIEEH O R BUs B U £ow7: SVC
A & 2B DB IRIH G E O 27> CTE $ Lz, S4EEIX H2 ol 2@ A LT SVC
& % H2 a8 A MEREE /MBS 2 BRI RS ) A TV E 3, HHO T N2 MEREEZEEL
72 SVC IO IIE N THO 5B TORITOT =<k > T F 3, FF1C H2 ol B % %
By, BEBOLREZT TR L 2BHINENOEEZ R/MRICKT 5 2 & SRS
nEd,

H2 N2 MMERED 2 Wi H2 /v 4 L, BN RIZE W TRLOH 5 AT H O B Bos & 451
D 2 FRIFIT L o TEFRS N, WERMOHELITH 3 2 BFRIHIE ) 2 KW 2 /D —>TF, 2D
FREAVNS TN ST L, AL 23HIRE I ANEv w2 9, H2 V VvAazi/MET 53 >
FE—FF H2 il g L g T3, COLH) Ty bu—F 2 EIEIHHERE SVC ITH AR
A TGRS AR FERE T IUTEFRIPHIDSTREIC 22 D F 370 WFEDOBLE SVC DEYEE % #
69 % H2 el 2 ev 5 2 & T L2 L. FEIRERO AR ZE LR 5 % B3 3k
WIEE A ST 720, MRERESRE L H2 Sl 2352 LIIBFSHTED) A
Yo & L CEE A KO MISREIBAL (1] LTEBL L, &EBE 7 VI DT H2 fiei fil 8 2 58 1§
Lkt Tk, $hbbr A Y A7 YV 2—1 % (Gain Scheduling) %80 A7z H2 fed il i gs % $2
ZLTVWET,

ZEM

[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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BFYIETSFEE Jo5XAYTYHIFESEH
http://plasmai.kuee.kyoto-u.ac.jp/
[T ZX<ERAWEENX 2T 7IVERE]

VIR DL LN R TH S TS5 AOEESHE LTiE, BIEEEMEER ANy ) v 78
. ZLTFIA Ty F U7 vo 25 ROBR 5 - BAHRE OSOFH AT TEE L
720 T2, B PSOHENIT, HHVIEREDTFTAITFLETALNDS XD GHEEMEOFH S HE L
BT, MIFREETIE. DX LTI AIBHICAZ T, F2l T I A~ DERN NI E
HLAEZEDTWET, 22Tl MEBEN TZ2E5LI L TELLERNE, LVEVWERTIEIWED
LOFEMICEHTLE, TIAXTRBMBOWEIRRE ZRZIMEEZRLIT. BIZIEX TI9A<iE~
4 70 CIERLADEIZDz> TIRIAWILEERMEARLETL, BEWNRTEE DM TCwET
¥/, TIRARERENRPRBESMNEN 2L 252 LT, SERMALEZE PN ETHBETALZ N TE
T4, 20X RMWEIE, BEEHENRTWS “AF<F ) 77 W) U BREEIC X 5 5R %
2NV 7 WEOFEB, BIZIEREPEOMEIIHIo TREWNETH S, L) litladbesZ & T,
FRETE R BT A WD Y 5. FxE, TOXHITHKRD XY T T ) TUEEIZT T AT & HA
HhEBIETHLIBHICOVT, “FIXY - AFFYTL ELTRELTEE LA

TR - AFZTUTIVOREA RAEEN - ISHMEEZRT 2D, UMRETIIINE T, HAOE
PRRBOEBLOMERSLEMER 77 X VHENOEHNEEOMN G, I X< - X ¥ <7 TVHUR
FTIHWIEREE OGS TS OME2ToTETWwET. 22TlE, M1 2HWT, BUEXHSI XE
YT AMBENFICOWTIHHALES. B#UEM 7T X2, EEMAEANNZREHTAZ
ETC, HALYFEDOFWEE TIIREA DB IIRICED S 3131T 100% D EREE D EWT S L v ) B % H
BT H72DICRBENTEZEZHTY. Thbb, RN RRBHEMELZRORE, BELY ToEY
BEOBHBKRIH LTI —HOROFBEFLZRIMEL S L, HRLZEHMWEELZRT LS ) EKTA
FTFUTNVOFHKEICH D EARETT. UIFRETIE, ZOROPIMNG T I AEERT LI L
T, COEMHMFERZWEICHETALIENTELI L 2EE - BHomETRLE L2 [2L

LZAT, 1o, oRAEELTiE, RNTIXEYLRABORLOFEHZML T, 2~
FOTIVOBMEOTIZ, EfNICIE 79 A" LAREIfEZICARLTWS, L3E52FT. 2
DEHZ, AFTIVTIVOMSIIHRMLEINLETH/h 77 A< BEAFEHTLHLDH, LiF
RETHKADAIE L TVAMEORNICIR-72bDTYT. 2L, EBOTIASERE L DI, BHE
BAV A B ZRIET A ENTETWAFF EZE 2 TWET.

T/, IR AT TIVHIREREOFTIE, A¥<F) 7TANOBWE (T2 2460
THZETELLIBEENPHOLNE 2o TETWE T, Mk (M) HARICHETAREN: & v Blicx LT,
B~ ORI Z EO LA ICEH L TED LSBT A, WO BEEZHRA LT, WIRHER%E A
FTnwZHELTBY 7.

Dl )iz, RFFEARIE, 12D =1 =Ko THVZTONLIHAEL V) L DIE, £51C%
MG EHEEZEATHIY. 759 X7 - A¥< 7Y TR, BICBR7Z X912, UiFEE AR
TALTRELZMELESZA TN, BETIE, EKBIVOT VT7ICBWT, b X OEBRIFEI S
CHUEESND X hoTETVWET. UMRETIZFDOLEZY - TH L LMERBZINL XL, #
WOMRE & EERHNOIREOWE THFE 2 DTV E F 7.

[ZEX#]
(1] HHIE, AGFRIE, [ A 7 0T T X< X BEBIEA 7~ 7 ) 7V ], S HWEL, 78 %, pp. 437-441 (2009).
[2] D-S. Lee, O. Sakai and K. Tachibana, /pn. J. Appl. Phys. Vol. 48 (2009), 062004.

1. 72AVICEBENEX2TTUT
IWEBED—fF. BUXESIXE>
BE (KR, £) & RNAZBAHK
INT ST EeERLEEZTDHEF
(H).
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BEFYHIFEE EFMAYMIZESTE MREWRE)
http://piezo.kuee.kyoto-u.ac.jp/
2 T EFRESDBEMBICKIFRFEFEELTOEREA / KEABLFHRIDEHR]

JE 7% (Atomic Force Microscopy: AFM) 1%, &8iZ%iRét 2 7o —7& L TR 2854
BZWMEEEO O EDTY. AFM TlE, #eF -SRI 726 Ktlix oM BRI %2, WEFIB O R
WEEHRE LTHZE L T ETH, B, FEEMToOEmSMENErsTEIC o722 ehn, 8F8F
B O - MYEREICERIC A Hw s R TwES. 72, AFM 2 RX—22 350505 LRijllEsk:
LRBELTEBY, BT L¥5H TR, BREIIRICE ) RABMNZEHT2 7 VvE Yy 70— 711
J15M$% (Kelvin-Probe Force Microscopy: KEM) 7%, F ./ 24 — VO BALEHE: & L TERILE
nctwEg .,

BAE, SEFEERFRTH IMERF 2 L ZAOMFEHS#EAR, AFM BN & 235+ %
FTEHEIR>TWETA, 2TH LAEFROT, bhvbhi2 A7 —7% K5 % 244 AFM (Dual-
Probe AFM: DP-AFM) #Bi% L CwE 4. Z® DP-AFM Tid, 24A® AFM 71— 7 % M7 |2 Hl4# -
HE§5Z ENTE, INFTTOLIAROTO =TT L2 AFM TIRFEHTE 2 h o 25HIA
WEEE 2D 3. 22T, ZFORHIBIO—2 L LT, — OB CHBEERERIC [BMEA] L
DD b ) — OIS T, AT A [REMFHN] %2 LRI OWTHEALET.

WENSE L3RR, XYy ay Y4 VR (PCDA) W) YV T7EFL ALEWTY. PCDA 3%
MR L AR THEMAEAL TR I T7RF Ly ELRBI EMONTEBY, EEESTFF /T4
Y—ME L LTI EINTWE T (22 LEHOREHTI F—Y 7 LT w7z 08EEIR). 4,
Mg MEIEM (Si02) EICA¥ Y a— MR L7 PCDA #EZ L A Y22\ T, EAR B TETWED
EOXHICEBATAhRFAMLE LA T, M1IRT I 2MERKT, #Emsea— M7
[BAEA] 7a—7& [EBUEFHN] Ya—7¢2F—07 L4 v ECERD LTS, [EWEA]l 7
O —70%, N T ABEEMAZRECTHREHEM L T35, ST 3IEmENEE 25 59 7 1 —
oy ZHlfsnTBY, —7F, BN Yu—-7203&KE LoEEr~ Yy Ery 7 LET

X212, WlESh-REERB L ORTRMGE - 54 70774 VERLET. £/ —REOR
BoOPETIE, HEHIELD + 1V ONAL T AHb->TWTh, PCDA # L HAK & OB CEMDEL
HEEA (bc) . —J), FU—REOMPTIZ, PCDA M LETH + 1V OEMEILIHIHE &
NELZ (e f). Zhix, £/<—IRETIZPCDA OEBHIZMOTZLVDOIIH L, RV <v—IKHE
TIRY7EF Ly BRESICIYVEBENMEL TR IVIEADPTREIC o722 2EFRLTWE T
INHORRIE, AR TRICBT 2MEANWEOEEFMATTEEIC R 722 L2 RTZTTRL,
DP-AFM I X 2 #H BN TR EHTE L IAICKRELBEREN D), SHROF B - F 734
ZEHIEHME 2 D T ETHEELBIC RS EEZTVET.

2
TZM P31 \

1. DP-AFM O 2 i£8t % A F L
(A ZEIJE.E-'.*% Ef(: _7.7_ ()] ‘0 0.5 1 15 PCDA % 0.5 1 15
ﬁﬁ'% r%ﬁ}i/\] Iz monomer A Distance /um B polymer A Distance /Jum B
AV, A ORHT ®2 BERRELEZPCDAE/ Y— / RUS—DOREMIR (a/d)
KFM (C& 3 [ REENM FLUVMAFRBROREAEMSK (b/e) EZDF1270
Al 26l ko.M T7AI (c /) KUT—IKED PCDA THIN/N A 7 R I3
RitIREZRTI— SREBMELEATET I EHNTES
FUEBHDERW

20



2012.3

EFREIFEE XETFEFIFES?H (FHHARE)
http://www.qoe.kuee.kyoto-u.ac.jp/
[BEh 7=/ HIRFE O EIES DEHR & £ DOENEYHIH ]

74 b=y ZRiEE Lo ER & FREORBINEIRSM 2 SO LVILFMETH D AR
WO 7 —a Y RT V2 XY VI & o TETF OGRS Y FHEEDE T % 0 L FFkIZ, b
T ORI FHEESE LS 2 E T 50 AMRETIZIZOT7 + b= v 7R ORER N
YRR R VT, BB o2 EBT A2 L& HEICKA B EToTwWb, ZOHmp 5T
TREEFEH SN, BEEOK AN 6)F 7 HREGFE L2 S S8 20206 % ki
ONTFfr & 0 VI AL S & TR A IREE 2 B ICHIE 3 2 A2 oW TR T %,

Kz W RO 3 FEREOMM/NE. T2bbtr  WIRRICHRALADLZ LI, HEH/ET
HER, R NEOFT T TEALIEDWELEAEY — % L, IFKOWE - BRI D 72 0 B iRt
M OEBIZE > TRERDIPEMTH D, T T TICHAEDNF 7 RO LADIIFEH N T
Wb OO, BT 7 IR T AR BRSBTS 2 BMIIAFIE L o7z, 4l 41X 112
T 2 O0OIREE A, B O BIERE A BLE L -2 E 2, B SNBSS 0 %
W Z % 72D\ EP O Wi 2 S C, D
THILA L, ZOEPEHIRAIRD T
BWTIRE) 2 B3 2 E FARIC, F

R TORO A WA LS 2 L T

RIRIE L7z, 2 Ly MK O SRR ' 78,

AN Z YN RET 2 2 & T

HAOIOBMEMZ DD, F /) He ik ®1. BEEBENLAREEEZETL

Wiz ph s REDF F T, F/
HRBZE OO YD 2 FEHTE B 2
R BERICIH ST Lz F R
WZh, B2IZRT L9 1283um i

a HE L2

_ N =
S O SR ER T TR B () FEED

W 54ps) (AYWEE b AL S B BT & T
AL 51T, Loz % FHERHIEE

HEDE —— ttipee A
54 ps PO —— i
p HiESE B

4 |
T

INWVAZHWTEREED Y 4 2 ¥ 7 THIW
FTHZEWLZHELze SO DERI
SRR RE LI BB 72K &
— R EBBEAHT IR Lz DE L VYV Y Wy
T20114E 12 4 12 H (HARM) 123% 0 " oy 200 400
E Rl 2% M58 [Nature Photonics (4 A

Fry—- 7 b= R)] OBTHICE

WTAR 3Nz,

w18 (a.u)

X2 BEh7-HIEREORES L ZOUKMOREE

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).

21



No.27

EFREIFEE EFSEHIFSF (LHHRE)
http://www.kuee.kyoto-u.ac.jp/"lab15
[FEEHIRA 27T U7 I EAVEEZ_RERBDIERE]

AT ) TN ETBEBEERLCOWREICH LT TN CATHEOEAARE ST, TOLHIBANL
Rl & L CRATIEDTE, MEROMEZ TRT 52 L CHER, EFE. oths
EOWEIINTG A= % HHIZZILE L I N TE S, Pendry HId A Z <7 7WVIZ X B A LGV
BERETLHBIC, 20X =7 7IVOIIRF R A OBHERZ AFT 5 L. ATEERO/NS 7%
BB ANF =R T L L 2R L (1] COFBIIIFMIPER ZRE T 5 & BEHOIERIENE %
HERICHBSELIENTEL, BEAZT YTV W EREHEOFREICE LT, 17
T, ARAMEZ SRR R BATICIIES R SR TW A A, EDFSE D Pendry HAMRE L /2R
PR T HIEHL AR L7250 TH 5. AiFFETId. FAN CHIRT 28 & Rz ot
IRT AHEE A RS S EHIRNE AR E T LA T TV EREL 2]

FEEIHW2 AT ) 7LDy b VOEZK 1 (a) 12, TRHEFROIIERHOREEIZOWT
1 (b) (©) WRT o —RMAMLIREFZII Bl 8y — > 2 HW 2, EMIEAERZDIOETELTWEYay
k¥ —4% 4 %+ — F (Rohm RB886G) ZH\ 720 X ¥ <5 7 IVOBEIEDRERIZIE vz FHI P72 2 8
DM & 7% B AT PHCEW B &2 F V720 COEPEHTIEEB R I HFEm L. RfE ZEB7 75
FEARW, RSP U COEH AR 2B 7205 A TEY FREF A R-VT V7 F 2 iz,
e LW % AT PHCEIE S ICECE L. BB OB@E L A7~ T7 ) TIVICHRE L, Z#EOF
TRERBER G OME R E Lz, 2. HEBMOMAOMSIWEONEd 2 £ 2 5 2 & THIET
HZENTED, M1 (d) 1X68GHz 2B AE _RERBEOMEE d ZLI12708y bLZLDTH 5,
B RN IR A WA O IR IR BRE L XV B R LT 5, LIRSGHE#E 4 253138
RKEBBEZREREDBZOND ZENGD5h EBTIEId=1mm O & &, ZREFEIRESES WA IC
AT, 7dB B\ ZREME O R LR R 2 FEH L 72,

SE X

[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 2, -
FR-4 )
substrate <A PPE d
1 7 substrate @
X 40 mm :
z E —— Unit cell _44}
E| k X F
e el +
. v Secondary

resonator

18 mm

b (©) '
® a=m ~50 } Without

SH power (dBm)
A
[oe]

I mm
05 mm |~ 13 - secondary resonator ' K1 | -
14 ) st siiirisisiiniinin.
25 Imm I 2 3 4 5 6 7 8
M W " d (mm)
mef 7(/0.8 mm
1.6 mm

1:(@ 1=y bEILOER . (b) —RBIFIEHOBE . () ZRAIHIEHOBE. (d) BHHINBZEZ
RSB .
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HEEXAT 4 7HE E&RAT 1« 795 MRUHARE)
http://vision.kuee.kyoto-u.ac.jp/japanese/index.html
[4>5% > KREHZ Y b7 —7 ]

AR TIE, BERH»S [TRIF—OEHIE] (K5 No23, pp.3-8, 2010) L) HH-zE LA
NWE=IATALMDER, Thbb, BHOMMERMIIT 7A=Y v FTIERL, RKiE
AT ARSI /W3 I a =T 4 Lo RERYTA FICBUJAARY—MeBENZANVEF - AT
A PAEAZREL, TNz EHTL7-200MEMELZ#EDTVET

[ZANVF—DOfRIL] 2FEMUT27-:0F—TATFT7LLT, [#FT 2 NBREARY VT =7
(Energy On Demand: EoD)] ##% ¥ %3. EoD &, HEBEFZFOBIEEIIGLE KL (B4
PHRERZHET S LV EROENHEAT XN EZHANIIEZ L) ETHHDT, POEDLNIHEA
BHELYE—27BO LRME (FRZEETEE) AL CESBEVHEHT2EN2RAET LI LV b
DT, [HBERBHENE ] OBNIAVA Y PV AT APEHRTE T4, RN AMAZE, K1IOR
FTEHE, 1) HHENRBEDOAAL vFEANLE, TT [BHERAy -V ] PBE A —TVx I
®Eoh, 2) EBHIA—TU 2, REPOLOERENRZOBELE, BEOMEHE), MEEIEDB X
CY—27ENo ERE, [ZHESWTEIHOT GBS 2B 2HEL, 3) MG TRERLAIL,
BETREE I A RE~NAMSEEB MR AT ET

2011 4F EE R P20, BICHBLAEBENICH S ILDKOAY— MY ¥ a Y b— A (Kik
No0.25,pp.24,2011) IZBWTEHI SNz FEFEF— 212D X, EoD Y AT A2 MW T—HAERLZY
FEOvIalb—varER (M2) R, 66GOREEHVI/IRBLRERY AT 22X 57 X MER%Z
vy, EoD Y AT A DKM REEEDOWAEZITVWE L7z, 2012451 A BIEAY— by a v v—
LIZEoD VAT A% FEEL, EEFERET> T AT LOMEEZRET 52 FETYT. 72, 2012
EREIIIER ST =V DEE - F—y < SV T IS REOBLEOPER, RIS K LRE
G EOBBBEBROI AT A Y MIOWTHMH L, HHATO 1 FETHESE BLDK) O T INnT A
IZBWCHEAGEREZAIT) LI, HHoMEL S L Tt HI L TR %2179 PETT.

I
e
Y
| @
o

J
8

=

mz
5
%
=
=
|
'
-
i3
v
-
=
'
3

0 ‘ i ;Z
. v WA dronpl Poset. L
Oo §§§§§§§§§§S§gggg§8§g§§§§ DE533533&335533355523525323332
&) 2. A SASAESAGRANASANAIRER LR RAINEIEAARAdRRSNRANTRIRGES EE
me e

SORHBEBNA

e T Bl WEFEEENOZE L BEEBEEHOEL
M: BREAOHRE (1200W) C:BREHOHBRE (3 0%H)
K1 EoD YRFL B2 EoD Y AFLILLDHBEAFE IaL—2a R

#iR  REFETHASN LB

FiR : EER A NETY DD, REBHE 0% B (HE
C). BABEHES 1200W (A M) DHRE #7-T
&5 BB N BAEMEE

B8 AES Y2l -0 2 @R
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BEYATLIZHEE HMMWEBERSE (SEWRE)
http://cube.kuee.kyoto-u.ac.jp
(BB EOEBEEY Y —AHA XA H =X LOIFE]

A= b7 VIREKENL I BBELRT T ) r— a Y EFAWRERENL VRIS L LS
LT, EXNANVAY M= Ty 73 ETETHMLTCWE Y. #HEESEAY T =2 I3A v
FHMHZIRE L T TIAMEARIIREL VD, ENL VI ERIBRELSESL Iy 7 2 #ENERS
39 FT =2 DOATIET S EIZWEETY. 22T, B LAN 2 &, M0 ECE S - ) v —
2ZEANEH LT, bF by 7 Z25HICNET 2 LER DY T3, HH LAN ZETES LAY T —
7 EERRY), BEHMAIZARY MNUTHLIOOBREARIIREVEVIFHIH Y T3

TV AR ERY v — 2, ZEOI—FICLoTHAEINT T, R TIR, ZoMEZ
¥ ERAL L L7z, BARIICIE, 4 O — BB BGS (Start) 2> S5BEIR T (Goal) F
TIHERZRAELZVEEZ TTH, 5P EREHRZANT 2 2 & Tho 2 —F25F)Hu
RE M ERIIBA L, BEELHAILET. 2F ), HEOZ—FIIe&kE L TRIFENICERE R %
FHSELZEDNTELMOPDANZZLHPREIR) T, /2, 2—FHORPFHEIIOWTLE
ZAHLENRHY .

ARWFFEL, B -V X 2BERE LOMKLERFY VvV —ARHDO720DMI A = XL %R ELT
WET., COAHIZAATIE, BHhSBETLZ—YPHGS LV RICBE L T iho—FoBHER
BEEZELT, HSOBERKEZIELET. CO, 22 —FRBEIEEE, SR TEICESNSE
FEOMETFEPRAEEINE L) IIREZIEL T3, HEFHORALE HWIZ L8 HIE, &K%
K7 sh# & 2= ORNFEEW. S 5720 TY. @ELAY M7 —27 OWFESEH T, ek HHEEK
Oy MR T7U—ERRE LREHEOMEICIDHEFNRTET. T2, HEHESHITEDOFE
F—Ta VIZERAMELENTBY, REIIbo TR SN TV E S, RIFZEIE, 21— 2 EHO AR Y
MC—EREIESE S, Vo2l 7)) MTINL O L IR LY £

Bl 1SR &) RHMAE R~y 72 W CTH I TFEOENEZ e/ WICHEELE L. BHD
WEEORKIEDAZLT) FEMNNFEEZHCZGEB LT RXTOL—F I REREO A ZEIRT 5
BatolkgaitvwE Y. £ —FIIHIRREHNICRE RG2S T ETREIL, AP-1 2> AP-2 126
TELTWEIRHOABEVEETY. AP2 ORHLBINT L L, MO w i BMORERHLEL D,
AP TOMFERHE L 2V BEENBA L 3. K2 B MBEHRMIC T2 2 —Fo@EEREERL
TVET., BEREIERANI0 LRSI ERELIRTHET. K25, BONFEEHWSEGOE
EEVPRDLVI L) T, 2, BMBHRHIEVWEEICBVTY, ERHINTFRICHE
WEREEZRLTWET. FERINTE BN FEOmMFIIBWT, AP-1 SEMET 5 & 12— Wik
AP2 ORMEZEAH LI 925, MHWFEEHCLHEOHH, RO HFEME L AP EE% 2
T—H1E AP-2 O % X ) RiMAIER L 5

Db X o2, REANZALIENTTY, SRIIZ—FIIRSINTEEIED VWAL E, X
D BIEN R ET NV TOFMMA I T,

0.5 1

N B ES
04 - -I—'I'n’y’;j]ﬂ"]%:-;f
——RERKOH
me 0.3 - '—ﬁ
mlg
M 0.2 -
0.1 A
0 T T T T T T T T 1
< Vi - > 0 120 240 360 480 600 720 840 960 1080
. ap width: w 3B N 8 BIBSRS (sec)
B1:BFETYT B2 : EMBEEEICH T 2 5EEE
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EMV AT LTIFBERRABLIADE (EEeHRE)

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

[ERWY TV TERWET 2 H L7+ — 71L& BEFE RO S EFE]

BT OMEBEBENMRD 720, ERNE (LSD) o
KEEEBEELIHEA TS, —HT, MALIC X AR
MO ERBEOBKIC X ) BIFEEERET O
HEPREL hoTWD, EIFHEIE LSI oM:fe 58
B bEEELEZTH Y, ZTOKEAT Y 7T
BIERE T 2T D T 5 2 & TG oR#ELS
MRED TN 5. BIERE T, P, A&, BERE
BILOBRFETEMUI NS BIEREHEN TH Y, i
VKGR Go=i L L REENDLD, FD
YA APBOTREL LB ENDS, Emdfbe B AT
VAL R KON TWAD. 2T, v 3#v R
DFTHLEEEENZ MV, GIE7 K3 % ¥ 2474,
EBIHARZ MV TH B,

Frlx, Sv¥Lvr—2 (RW) HIZEHLT,
FEH L+ 5 % PSR % SRR D AR A % 1T - T

L o7V ETErke L kOMIMELZLET 5.
2. Wi ilCH LYy IV EEE, DLTO

(a)-(c)IZft> TRB X 5. —HEOUHTH
CTNEBBRI B Ry B RERT S, 1, D
WMEIZ 0 TH 5.

(a) % > 7V O BUEAL I ¢ \CBIE R 0, H3 e
ENTVIUEE M 2, o, ZMEL, W
YTNVOBEERT T 5.

(b) 29 TRIFIE x4 2 1,/G, ZINET %

(c) iRt ¢ DBEHEHE AT j \hESE P, CTREIT 5.
BER P, 13 g, /G, THADND.

. k ﬂﬁl@“ﬂ‘ M 7011/i7§?%‘7’:?%’,¢'; xivl ..... xl"k 0)$ﬂ‘ﬂlﬁ

PR LT o h 28k i OBIEHE L
THUHZRT. JURLTwZidhid k=k+1
L, 2.

W5, RW i, ity R %2175 G o5
IV EEBRLOTIERL, M1 OFkEITHE
2V N NTI—2 LRSS U ANIBET LAY TIVEH
WT, MR FETHL (M2). RW B, Sty BAEY, £ 7)) X V¥ Vg
MHHE, L WIS H D, —H, WEDY TV 2 FIKGFT LIRS AREE 7> TH D,
R R R % RO DI IR E R OHIRSLE L 2 5.

ZFIT, BRIV Y 7Y 72O AERLTEZIRET S (1. EAWY Y 7Y v 7T, HEgl
DR /NELTHIIBHMFRLZLEETS. FRZEN3IZBWT, MNPhoROICHERZZH TS
SEEta iy, BEMICIZLIOO% Yy IV EH VST CELEOHENTEETH 5. TE KR
TAHBW R MRALEIE, S EEEEEZFIICMELEND Y BHEIIEHTERW., 22T, P
DY TFIVIZE DB RWETHWREZSHRIZKDONLZ L EZFHHL, 2¥Y > 7V ToltEBRMOFE
CHEEBMZH O MERLEEZZHICHRY BT Z & TRRWICHERZER TS 2 LT, HERKEZHXR
ImETix 5.

FaH 7 at v O BIFEMONEE 2 IRETE L kD RW & TN U751 %2, 0T i i 2 ik &
LT 4R Y. B Dk TH SHIHT T & % #4 AN ORIFRIZOWT, Biromd ks’
FHTETWS, X4 #1 ORFKIZOWT, BITHEE GraiRe) UM oBERE R 5 IR Y. 8%
FHETIE, BER IUET L0 LELRY Y TVEM % M 2 SMEEREONE » & LT M/
DF—=F—IZHFELTBY, MERL D HKRIBIAROT Y IV TENEE DO BRI R 72 5.

B1: 52 8L77+—7 (RW) EDOFHEE

1e5 T T 1e5 T
#Samples: 16 gs. =gs.V/E[V3] ICLYHEERER w v -‘x‘ #  Ye—#6] @ . Propgsed
L 50%»66% 1, 50%»33% Eted ! f * 3 gled [ Lonventional = = = =
‘0" (<] o o E=3 . #5 =
2.0V A B c T S X<—;p Stes
2.0V=>1.5V 1.0V>15V 2 \ L— Zioo .
. 2100 b i} G —— |
#Samples: 16 E[V;]=2.0x0.50+1.0x0.50=1.5 %100 / proposed == T 10} O
4] =»E[V;]=1.5x0.66+1.5x0.33=1.5 = C°”"e”‘,'°”a' "Xl e ;

1.0V L T 50 Dor 0.1 1 10 0.001 0.01 0.1

Number of nodes (x1e6)

R2:Y>7IWVD5 5 L5% K3 ERWY TV R4 BIREFEOLEE R5: BIMEEL

Error margin A [V]

BYDEBFD—BI TICE T HHEELEE EEEFE OB R
SEXM

[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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EBV AT LIZEE BERESLENT (EBETFHRE)
http://www-lab26.kuee.kyoto-u.ac.jp/index.html
[ELBEBRA 7V —Z 70D HEEE AV -ERABS KB/ AIREHREE]

FAOMARETIE, BEEETHVWTERE MM A 2 ) —= 2 72 FEZHT 57D OBMEEE 17>
TWwh, BAEARAZ ) -V I3V ETI 74BN TEY, vV EF 57 4 3FEIHES
TAMNAIRALE X BTHRT 5. L, ~YEZT 7 4IRS X 2B ADOfEBRER
boHTE, FHFELMETEIPAREIC L BUNKILOBRIEDANETH 2 2 L0, —BIWITITFEFEZ
WBHAEAZ ) ==V TORGN Lo TwD, BEESHERLZ VT LERTNT A2 12X
0 AR R D FEBR A C B EZHANAMB EIT) TEDNTE, BHERULEDREELRIEA T ) —
SV T OERPHHETE S,

VFZEE THISE L T A S EB/NAIRALR BT, S0 FENOM/NAIR L % @3 5 B
AU BBERBEOEAEZNET 5. BEFTEREOAEIZEOWLCTENBE R 702k T
BNTWED, MINTELZ2DEIRESIH mMm OREILHEADORTH L. HEEZIIMOMEEHZ I CTH
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[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|
(AAHREEIXNF—FBEXTLERAVEY 707y NOERHIEARDORF)
T 23 3 A 23 HIRS

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,

A . . N . Fig. 1 Schematic diagram of proposed system. The symbols Z.V,P,Q,L and R
owing to 1ts dependablhty on varying wind Speed; represent the current, voltage, active power, reactive power, inductance and

resistance, respectively. VSC1 and VSC2 are the rotor-side and grid-side

and the best solution, despite its high cost, is t0  jiverter. respectively

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
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 % tim;S[s] 20 2% 30
as negative load, FC/UC/ELZ system acts as the Fig. 2 Power flow responses from different sources; Pu, Ppo Petz: Proats P
dedicated powgr supplymg source such that the ;::Sdpé’gi,il“z;;;t?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.
Ill. 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]
(BFHEBICREINATAMACOEERICH T HEHTHICEEY 2HR)
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[ No-Reflection Phenomena for Isotropic and Chiral Metamaterials|
(FEFEBLVCIEEEA 27TV 7ILICHT 2 ERHER)
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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.
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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. 3

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

interference to manipulate the Q factor of the nanocavity. (b) ?;»
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[ Study of Uplink Control Channel for LTE and LTE-Advanced]
(LTE & LTE-Advanced (25T % LV §lf1F v XIVICEET 2 %)
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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

Rules | Relevant
Selection | ™| Translation

4 Rules

Translation

Rules
Rules
:l Combination

Corpus of

of natural languages has become a
examples

more strategic topic than ever. In the

past decade, increase in processing

Alignment

power and available resources have led

many researchers to shift focus from

heavily linguistic and expert Aligned Rules ¥
knowledge-based systems to corpus- Corpus Extractions S(e):tt::;e

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]
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[ 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|
(U2 J#A L - MEMS HiRSEDOEHAICEET 3 5%R)

TR 239 A 26 HIRES

MEMS devices are normally targeted to Quter boam e r 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
electrostatic force that is generated through (a) Fabricated Resonator (b) Real Part of Measured Response with

. . Pressure = 30 Pa, Vdc = 20 V, Vac = 305 mV
this mechanism does not deDend on the 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
the application of nonlinearity for sensing
applications. The resonators were coupled
together electronically via current to
voltage converters, amplifiers and other
necessary signal processing electronic
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 .54 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 |
(ECHBILERERY N7 -7 DO HEREESE)

TR 239 A 26 HIRES

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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