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W) HIHOAREEZM) MBETHY, HEMNZEDOTHEICI N ELPOMEIEATHS. Lok
FER RO MERERR ISR T 2 IR DO N TB Y, HIHNGE PHAASLRERZNE L TIMND z DA%,
ANEFEME LTIMD p DR EZFOLGEIIE, HEEAD [z +p /| z-p | THINLZ LR EDREIN
TWa, LU aHRT 527 70 —FIIBEARH 0, BEEEE L 3R % 28k 4 RV — T15E
BE O e, HIE RSB ONLEETM - BEAT 55O FIdHE LW ErmenT
Wb —J, FHEREREO MR 2R EIC e D 2wy, 1990 ARG LIRE, BB B L TR E o A
ZEITEE L-HIEPIRASR & B8R L2, HIENC BT 20T - RFHRE 2 i bE RS S8, B
filEife# bic & o TR (BB O il il 2 A2 E DX F A —%) #RDDLEVHIDDOTH 5.
& AZHIE 9 o B2 E S EET I RE (Semidefinite Programming Problem, SDP) & A1 255
, RN 22 RIAD N EETH 5722 OMEE SDP IR AE S 8L 2 L TRIEMAZ B/ L2 LN TE S X
I o Tz A OFIER RGN LTiX, SDP #f#< 2 & THRERA 2 FE IRk 5 Z & A3
HICh 572D TH 5.

LA Lans, FlRELICHES LTk, fiEdEolo L) 2WEH (- ZHOMRE, 71~ -
PAHEEE R &) 25 H 3 A MRS R ICHET 200 %08 T2 2 L2 L v, 72, i@ b
WIETRIMEBEESE D 2 ) 720, BiEREALIC X 55 ERE R 2 BB SRR e LTIRET A2 L1
ANEBIEAL. TOXI) BEFEOD &, YRR CTIIHERZFHIB W THDbN L SDP & “BHrIICiE "
O DOBFENTEICHET A% E1T-> T b, FFZENET 525 HIERZFHIB W TEH LIS EHER
7 SDP @ Lagrange B Z Z 2, Hilx RO Z MOEHREZ v A aF2a . (i Th il
Bt i@ fR) & BRI T 2 WA DD TH A, ZOTFHEICEY, B2 IXHIEN S P AL ER N
ELTC2MD 2z DA%E, AEEWMELT2HMD p DAZEFOHEDEEMEBD Heo / IV 22T B VR
BRADO TR Z, 2z & p OBEKE UTHMIISER L TwD. RIZ, ZORMEET 54 2 HI#H
LUK LT SDP T & 2 Blifif L AT RBUC X 2 TR Z RO REZRL TV LA, WiEHEFE L —
BHLTBY, RETECIVEERAZEHTETVDL I L) DA A 5. SDP OFENHROER 2RI
B FEIXTEIRM D738 L T T 5 2 LA SN TE Y, AT ITIZERI 2 BEE O R DA
NoTwWbEEbILS.

3 : SDP (L& 2 WfEfE L EITRBIC L 2 T RE

e e [ o Lv [, v | | mfem | TRME
) AR 5 1 9.736022 9.736022
AR 5 2 44.494947 44.494947
D 74— RNy ZHIER R 3 3.384446 3.384446
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SHREIFEE #48 ATLHRP?YT (TBHRE)
http://turbine.kuee.kyoto-u.ac.jp/
1 BERFRBEOREICHT 2 MEEE{LETIIVOHRE

1 BUBERRIE X, MBEEZ TIFARNVE S THHA Y A ¥ O kERE 2 2 ) & & A3 K T B IR g
L BRAT Y. 1 BRI B E GO D124 Y A v O GHLET A, MR 2 # ) 2
HiPHE CTICF S SN ERIMAERE, LHE, fREELZEOSFIELMAETIERITIL
W20 FARIMAEIC 22 LARICELWREELRD ) T3, 4 v AV Y5 EFREZ 5O THIZHKRAT
bNFET25, EICEROMBEMEILIEREL, FALEFNRICL > TRE L7720, 41 VA Y OjiY)
LIRGREZRDODDIIESHTIEI R, BEICLSTRERAMLEZ>TWE T, EREFREDOL Y R
PG EITEIEIT 2 KA EICE DV TIE SN TV E L7225, T 07Tl b 7 i fis 57 2%
MPITZ VDT, bILbNEEFHNEICHbEA VA VG52 0REE T 5720, BHNFICEOV
THEBOMBEMELZ FEISRD 5N ETFTVOMNIEEIT-> TV E T,

9 MBEMEZACICIEREN 252 BE 0 & % kKA L O BHFITO W TIHEEZ L 2 KL E 5 €T
VaRELE L [ SOETFVIE, 1O X ) IZRKAWDOWHEAL - WILE TV, B TF&RGA A
YOMPNOBHET NV, BIOZVI—ZA -4 Y 2) YRBETFVO=2000%D, & TR
DAL - WILE TV O E. K2 DX H ITRAK bR E ZOfE,. 7)) 3 v 74K (GD) &Th
5 MBEE EANORBEORE S 0O FE 2R
Va—AgEWRINDOES, BITHNEIHOE BE | oo
NZEZRIZANT, BFENFICL 2 MEEZELO T | EfE - Rk
EWERELIHICLE LA, ZOME K30
X F S EH T 5 MM % K5 YAy FieEq s
ICREDLETINVEMETE T L, A OB

EAN ﬁ%b:@ihé‘ﬂﬁg%ﬁé’%%m%ﬁ%ﬁ H1 1 EEREEEOBASES L
LIS BEL2 RIFT DD TETVET, K

F)yA—2 | migfE

L
I (e

Bl LT3, JREC2WTIEA Y A) VD -
RN
ROT &bl B A oENAs, EEAEIZO W - INA=A "
A ) ] BE | smo Bz IS
TIRIMPEfEZ LA ST TN AT L) RIVE a-28 T DEN
» ORI & 5 MR L A3 ) 5, 22 L pamn,

Ty 2L ZEBICANLMBEEELOETILD
Mt bEDOTWET [2 3]0 Bl X 52, ik
R MBEEELDE TV EZHERT 5 2 & T Y K5k
RMBHEO PR ZWREE L, X5 i3IS = 00l

F LWL Z T2 5 ¥ AT A OBFIZO % Ea00r ¢ "o,
FTORELVEEZTUET, 1801 o/ wnite bread™3_
o 1601

=~ Y

SE % 120l "'*5,.:‘:1 - ?;iaghetti ;

[1] C. C. Yamamoto Noguchi, et al: SICE JCMSI, S ool Pearied bariey ~=--. _-:'_'_: —-v—-%-

7-6, 314/320 (2014) 80: | | T
(2] BEIEi3A>: SCT 15, 1155 (2015) 0 %0 o (mi;)SO 200 250
[3] C. C. Yamamoto Noguchi, et al: IEEE EMBC 3 SULIvIENOREDBEICHT AM
2015, 8058/8061 (2015) WEEZE (RERERE. RIEETIVHA)
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SRETFHEE £EBEIFESEF (IMHARE)
http://bfe.kuee.kyoto-u.ac.jp/
[HRBERY MRI (1) T 7= #E R 35 BT RIE DRET

v b OREREZ FHIT 4 Tk & LT, BOLD 23R % H V7248581 MRI (IMRI) A5 < HwWHRTW
BH5 WA ARG 3 2 BRI A U A MATENREDEA L 2 M2 5 720, FEBSORIES) & 0 b )4 i 70 5Hik
ZIRIEERALE L TR T A2 EDAONT WD, 2w 2, BiEEI2 £ ) ERNICEHIT 5 7200 F
& LT ifherE s & 51l % IMRI (NMED-IMRI) OEBSHIfF S Twb, UIFRETIZAY Y0y
7 Wf%i2:02 & 5 NMFDAAMRI IZOW T 2D TwWb, A Yoy Z2#d§idkid, Aoy 730 2
AR R G A U B R & O LIBHH S X 5 MR

B OELERA 2 FETHS (1,2, 3] "
B 1LIZRTOHN, Ay 7 fEENY I 2L — o éé
YA VERTH ). EEOEREEMR, REAWE
MBS B0 2 RULO B, FEABED 2 WIS et ey

DIFHZEALTDH %0 MR GG IIWALD 2z )7 L5312 AK
3205 z BTN ARG 258 5 35 6. AR A
BWIGEEHRTMRETHENMET 5720, Th ;
W& D RO BRIEERA 2 Mh 3 % L ATE B, s

I 05 o 050

212 7TT-MRIEETA Y > 1 v 7 fffik % 4 - 72 A A
HORE T SRR, B 7 L7 — . x BN
TaALNT 7Y ARV, BESHIIME R TWS sll— | & ukf\ﬁ\,f"uu""'l ;'P"I |'n'| i |' || |
WEix, ST 2w TV—=7a 4 VAD = Ea il '
EEHEAMET LTV, KA ZOFEE T 02 TrgeEwm Yrra e e
nT BEOHSER. FAR-—VT7 7 FAEL2BY m1 20y 78&EDS 320 -3
EBICHMBTAZ LK LTV S, EBEOKA CHER, (aEBHEIPEVEZ, (b)
RWHHIAE 229 01 ~ InT . FAREAO S Hz ~% HRMETH B L.

HHz THHDOT, AMFEORERITAE v a v 7 HFifik:
DS FHUINOFEHEZRTEDTHDL LR
%o

AT TIE, @H O fMRI THH X5 BOLD 3h#
WIARXE DIz, TNEWHIT LI ENLELE -
TK %o BOLD R RIZHMEIF MK E T HITKE W
3 b7z, Y MRI Tirbih b 2 LS &
L, 2T, 5% 4130. 3T-MRI ZHWT, &5
W ZOFHOMEEZHED T TFETH 5o

SEZXH

[1] S. Nagahara, M. Ueno and T. Kobayashi, Adv.

Biomed. Eng. 2, 63-71 (2013). 2 BGBERICAVET P RLERED
(2] EBp. Pk, K B EGEE S AEANHRE 114 Oy 7 BEEH 100 Hz D & E Digf&K
(361), 27-32 (2014). faRo

[3] /M. VISION 27 (2), 73-79 (2015).
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BEWIYHEE SBSWOHRI¥SEH FTHMRE)
http://bell.kuee.kyoto-u.ac.jp/
[SERSREKEEROETIVEEREE: EFRROBHBERYE (1I2=271)]

R, HEEOMZEN LY XA 7 AR HEEE Y AT A2 ENEH 2B CwET, 2l fEkox
VIV VOBEBFHIERR TNy Fh EOBKEFHIHOLEEEIIMA T, 72 SADL U —FE
GALH - L S A T AR A G DY, A (BEW) REERE R - BERB IO — & 0
BOHWBEIZ L DB Y AT ALV ISR TVWET, SRHEDY AT AICE - TR, &4 - 2
HEOMERDPIEFICHEELREE 2D $3, 2L 213 HEHEONE2LL L —F —0EIk % EOEXIN %
BREDSROAATEZE &, L —RRFF IR OEMIZICS L TIEH TIE W2 H
LCLES/ETHE, QEIRVATLAEERPEARIDEZ T L0000 %0, e n
%Y E9,

DFED., ML VAT ADVEBOBREOR TIEE P OLEICENET 57201213, FEORBEICERES
NBVEELZZEENEREINT T, TNEDEAA. BEEORRSLELDKROBRE T EET 5,
EWVI)RERDBRELZEMRED EEINT T, Rllldfks 2B ZFH T 2E T EENLHEH I TS
D, HEJHEBEADE R A L CRLOREEZ B L GERISEH L. 70 (BN 2BRRG] CldE
CTHBLRHEBEOLBEHO [HHEE L% (Wireless Power Transfer) ¥ A7 4 | R KB EHEED
BRI 57200 [737 L (Power Electronics) ¥ A7 4] % & [FEERMN &SR ERE] %
BT hE - VAT AN EADVFET, SNOOEBEZFHT S AT APEEAET HBRED
HCREPOLE L72EEZ RAES 2 MERe 2%, [ BN EmE] <9, @%. BAEROEMH G
E LTI, ERHRSTCORERZ ST 209 - iE (Immunity) &) SEZMEHL T BRY
EIZHTD (A 3I2=T714] £H ¥ FTHRTET,

FIZEK1I DL ZHBEOE Ry bRy —2 LI L TiE, EBRBEEE LT, Iz
TANDERPEN, TZOBEEMHET A8 - AT L2OARDPMHTEXSL, LwHZ &lilih 3,
L7235 T, SO0 - VAT 208 L (13227 AL WET 5] &AM LTk
F2TOLEEHY I, BET TOEMNTIE., DA I 225 1 BICIZE R RIS IEN - 7 —
TN EOf A R ER ORISR E 5.2 5720, eI T a el r R TcETCwsnE ) »
TR A TP ESNTB LT, EIZHEHS> TV AR H D T3 UIFEETIE,. ZDf I 2254
Fetk CERWME) 2357200, HEZEFRHEI=y MR EOETVILE, ThEHnT
BEEOH AN - VAT AR TE-20D0Y I 2L —Y g3 VICHEOWREITTFEOM T 2 HE L L
TR EBI o TwET, 2Lz id, K2EFEFHETL=y M SICR M SN 5 EREE R E N
% (Voltage Regulator) IC OB (WIEEEE) £2%) OWERKRL. BEREFETVEHW
YIal—YariRolkBerRr L TWE T, TOHITIE50~100MHz ¥ 8 Tl LKy (10 %
dBm @) EEEBENIOANCE Y MNEEHIREETEY, ¥ Iab—Ya YL DIEL S FHH - 3Rl
TETVWET,

[1] T. Matsushima, 1, "Macro model of LDO voltage regulator for estimation of immunity to
conducted disturbance," IEICE technical report, vol.115, no.114, EMCJ2015-30, pp.73-78, June 2015.

—o—Measuremeny N
—4—Simulation

FEROND DR 30
FRENLEERTRE

......

Pegp [dBm]
1]
=]

195 50 100 500 1000
Frequency |[MHz]|

1: AROSARERYE ST ZEFEE - KB OMH (Immunity) 2 : B OFES (EEE IC)
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BEFYEIXEE CRAEFYHE?ET MTHHRE)
http://qip.kuee.kyoto-u.ac.jp/index.html
[BIaEBERERAE S /KT 74 NHIERBANDF/ EXEOEDRES

ik, BFOEFT ) THRTVE T, E CONTFEZHEICHIET S 2 & T REATEZEE %
FEHTHEFESHEER, BFOI 2 -y TERIT 2 VEELZHECE I 2 —F OFEJUTT
TP EDO SN TVWET, T TREL LD HTF2HlHT L2007 /34 2ATH, FIZ. ALKE
F o EOR—FENEPORAE LT 2, MTFOMBTHLE—FE—F T 7 ANNEHET LT LI
FFEICHEZHFET L7,

TAFZDH, B—F— N7 7 4 NO—#EZEE 300nm £ TH LT LT /67 7 4 NOEKIHIZ
H—3 02 %S E2 LT BELGTE 7T4% L EORET, 7 74 NICHESEL I LIS
WILE Lz $720 T /7087 7 A NGRS Z AL I LT, #EMERZEHIIHED D T LD
%I R ELTE T L

Ll Fexld, FOHT T AR, BRAF Y E - 2BER TS 2R, X 1IORT X
IR E ZMAALZF 2T 74N T T v FHdRE (NFBC) 2% L F L7z [1]. 72,
NFBC (2R 55k & di#d % 720 T 08k 0 BIRfE/N RS T EE7E o 72 08T 20nm % #
2 BBIRFIRLBE R ZEHTE LI L RB LT L, 512, NFBC OIRERSIC, H—%
HEE LTRFFy P2ESIEL I LT 2ITRTED RGO IIBHERICE W T, IEREL 2.7
R LRI LE Lz SOBRDN S, EIRGOLIEIR R IZOAFT 5 H—Fuk % H
WeE. BAET AT DO50% U EABE—FE— N7 7 A NANERHETELEHEESINT T, S 51T,
Co®yEIE, HIRGOMREL FEOL T EITL D, HE E100% LD A I EDWHEETT,

AWFZEIL, B ZHERLIERTFI V2 L EOFEBICLITZHARKOKR VLAY 7 THAH, 100%
IEWRIER T2 AT L, 7T~y FEGFREOEBICIITCRE R ATy Tl hbEEZ D
nEd,

[1] A. W. Schell, H. Takashima, S. Kamioka, Y. Oe, M. Fujiwara, O. Benson and S. Takeuchi, “Highly
efficient coupling of nanolight emitters to a ultra-wide tunable nanofiber cavity” , Scientific Reports, 5,
9619 (2015).

=
trams. w. light (arb. u.)

intensity (arb. u)

; 5 I 600 620 640 _ 660
| s Top Side | wavelength (nm)

X1 EEL/NFBC, a. BRXE b. EEAF K2 BE—HAXEHLSOEELINT MLV, X774
CEEWEE (SIM) &, BVWERIE 1tum, F/% NHASOHEAGFE) 1Kk, RIEROHEBEE (REE
7 7ANDERIE 270 nm, BOFEIEFRIEZ. OEAOHFOE—)ICHELEERT. BEHEEIC
ZhZh. 45 nm & 300 nm, F3E (B) KEREVHVIERE -V DPEET 5,
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EFYMHIFEE FEAEAYMIFSEF (KEAHRE)
http://semicon.kuee.kyoto-u.ac.jp/
[Ge 7/ 74 YDIEFLEENE (CRET 5 IEFRAVIRET

Si MOSFET #%##% & L7z LSI it - SERILOBRAZ 203 572012, Fr LT v 2 VAR Hi
FONA AR I N T E T, MEHICBE L Tid, BT, EFLIEICSi X ) 25D EomuwBEIEZ
HL. 2SI 7t AL DOBFEICENT Ge PEHETT, /2. T4 AEICHLTE, Y= T
F ¥ ANVABER B S TF ¥ A NVOEETIEEZED 55 7 74 % (B MOSFET (M1) AN
EEZLNTVET, LdoT, Ihozfllaabe/zGeF /7 74% (NW) MOSFET i, 85 v
AMEIZRL BWA VEREZERTEX L EMFEIN TS, L2LAadS, F /94 Y3ETHLRA
DRPIZE ) TRV F =N FREEASOV ZIRED S LS BLT 5720, AREESCBBIENF /YU
AXDOIRIRR TN RELMMET DB DT oT0ET, LT, FHiZGe F /74 XI2BITS
F ) TR MEOFGRET VEREL, N4 ZMEROIRH 2525 Z EDPEETT,

A TIZ. BFml7 7a—FI12Xk) GeF / IAXYOETFIREE 7+ 7 Yoz itE L, E9L-
7+ ) YMEAERR R T 7 A AGELOEEZZE L CTIKBERICB U 2 EILBBEA R L. 20) )
T A XK - RG2S LT Lo TRAVZLET,

Ge 7/ IAXDI AT =N FHEEIIIROEEE spd>s* AL B 7 4 7 ¥ O 5 BRI R il
HGETFTNVERHWCEME LT Lz, RIS, EfL-7 4 7 YHIEAEHAANAI V=T Y 2RD, 72030
HWEBICL Y FLOBAEMERZEB LT L (1], 2ok, Frys vk a2 ER, KR TT
ffd 2 &T IEIBEIEZRD F Lze KD T 7 4 AHKEL (SRS) (22T, A 2 MBI &
REEZBL, ZDF 7 F ARG LR F Uy VOB 2N AL ECTaELELE [2]. B,
REHHEICWRETHEORR T 7 I 22 HeTnE 3, WIBRSCHM TV ORL L84 % Ge F /7
AXIECOWTRBEELZFIHR L, TOREEZART L, 2B, fHE LT 74 YOWHEY 1 X138
2~10nm T9,

X212, (a) 74/ YHEOAR, (b) 74/ VHELLE T 7 A AHEAZR L2 GEOBHEOF /7
A4 xR () EEEEZRLE3. WEERSIELBISGEWEAR [111] 7 794 %, BEhFEO%E
ik [110] 77 74 XYFRCBHEZRTI LS00 F Lz, Thid. B 7HUADIC X ZliE 14
Wik EAEROZALTHIATE I, KIZ, EBRORTCTEEL %L T 7 A AMELOFEIZERT 5
. 74 VHIBBEIEOR VTV 7AXIZET 7 A ZAMELOFEIVNE L, BOBEELHERETE
SENGY) FE L, BEIEOREWF 2 T4 X TIE, BEHIAOpMEOFGINREL, ZOHROE
EREAVNZ VO LT, M UADH (i hmE EE) OFMEEDNEL 25720127 7 5 A2
IBERTF VIR NVES EPERBENLINLTHE EMMTET T, BNV —FTiEGeF /74 YDHE
TEHEOHAELIT->TBY 1. nF ¥R, pTF X ANTNAL ATHWEBEEZRT Ge T/ 74
YO ERRPIFIZHETHLIEB B LTHET,

[1] H. Tanaka et al, IEEE TED, 61, 1993 (2014). [2] H. Tanaka et al, IEEE Silicon Nanoelectronics
Workshop, 3-5 (2015).

X 1

22

NWF 42 L | (a) 74/ EELDH | | (b) 74/ EEL & SRS |
- 3000 . : P et
—_ I [ TIT T | .
2 S e et S 18 & 1.3 nm, RMS 0.48 nm
Ezooos-‘-ﬁksz' l-'-..|-.i=o-, E 2000} Bk o w/n v
z A izio 2 a1
3 [1120711) 3 (1o
< 1000 Ao 21000
° [eptio %
[=] v
L g0 ——" o | i o4
4% 5 1 %

F¥U7

7/ 74+ MOSFET DX

Nanowire Height [nm]

Nanowire Height [nm]

2 GeF/TAVOEABBEOHR - Hiutkfis
(@ 7#/ HEDH. (b) 7+ /7 HE+T 7 % AHEL
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EFREIYEE XEFETI¥SF (FHHRE)
http://www.qoe.kuee.kyoto-u.ac.jp/
[B—E—FEHH7 4 by /EREmREL —TF—]

PR —F— L2 OFELR I N F TIZ, WRBOILFBLRLINE REO EHE bR E oW R,
MENCBIFL2HET LW ESRK LETFONTWAE, TR, HHERE - LRl B %2 uOICs
CHHEN, HRCKECHEHBL TS, SRIIRE, BR, Adaiby e o 0B~ b PfF S
DA, ZOXIH)RICHIZBWTIE, #ERITTHHIHEATO o722l & L 7-WFFEba 505k &
%bo —MRIHEERL —HF—D M iE, 2RO L TRAEIRE . L2ALARDS,
PERDPEEAR L —F —CTlE, MHEHRILKICHE > TREIEHROME— F23%E— MLL T — A
DWMEPMET T 5720, FBHLAEEDAKRY P A XAPIRLTLE v, B LoBEo L%
B & SR 2 0 DILHICA I & & v ) BIED D - 72,

1999 FZF A 1T — A E O H b= /MR Z o oBm LW ie e 7 + b= v 7z w728
Bl L —HFOREAMEERE L. CORKGEDOFEILIZLI LIz T D%, 75 ZAYHLOFEM 7 B,
PRI E~ND 7 4 — BNy 70 Y —2DIR - RLOHIE, Hex ZEENORM, ¥ — A8 e
DG Loz, ks RN - BEEMEZ RAICFEILIL TE 720 SHICEEL M LITRTHEEIZL S
74 M=y 7SSO IAL, HAZMIEIIEIRO 7 + b=y 7 ORM. FORIRO N ARK
FrllAatbE I LI, M2 (a) WRY &9 REEFKMFICECTISW Ev) 7y MEOH
NEEET LI L7 K2 (b) DARZ P VEFEL S H—EETEHEL TV 2 L 505,
T2, M2 (o) I3k~ ZERB)EIRICHE T 2 HHEREZ R L Twd, BeHRT EENLBHE— A
JRDS) FDBERDB A SN B 25, £ T 3ELT E W) BB AOENENIF LN T WD Z &2 h o7z,
LBE—AMBEORETH L M I 05WEE T TIZ10THY) ., EFITHVE—2MENELNT
Who TOX)HPEERL—FIZBITLHE —AWME»OT v MEEWEOEBIZ, I TEESTFANOIS
I 72 B R BEL B B ERTH B 7207 T { WRZER, S, N1+, 500 2% & OlgL B
NBIEHOWBERILBHbDEEZ NS,

2 Hk - K. Hirose, Y. Liang, Y. Kurosaka, A. Watanabe, T. Sugiyama, and S. Noda, “Watt-class high-
power, high-beam-quality photonic crystal lasers,” Nature Photonics 8 (2014) 406.

(a)

L—Yt —
nBE
n-GaAsZtif P
n-AlGaAsZ 5w
InGaAs/AlGaAs
Maw
FeYFIOus

ZH b= R
p-AlGaAs7TwE pTEAE (Bem)

intersity ()

(b)

Oy 200 nm

x 200nm

R1:EEAT 4 b=y VEEEL —F — Ol B2 : L—¥— SRt
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EFREIYHEE EFERIESTF (AFHRE)
http://www-lab15.kuee.kyoto-u.ac.jp/
[ENEHMFEERIERRERATIA 27T UTIL]

AT ) TNERBEHEREOBERIIH LTS WHESEEROESKREZR L., HAROBEEIZIZRWE
RO EXFEBTELILPOEHIN TV, MRERPEBIEICH L TIRET S L THED X
AIEBTEHIDT, BEIDO1 2@ AV EFEFINLZE0H b, —), BEAHEEILBSE (UF
EITHG) 34 H TR TSN TEAHRL T, ¥ bu— ke 2 #ighny 2 BREE O AL
Lo T, BEAAIRCTEVLT 2L VIBRTH D, ZOEWLF IR THOREEEDIEFIEL &
HEVWHWENDH Y, BOBWEANORE, WhbWD [FEAEY | Lo ZIBHPNEL IR TV,
COEITHS 2 NTREFRTHALAYIT Y TIVTHIEET S L WA WIESTIER AT TV S,
IS OHFETIE, EIT HAIHA OB ELE B IG R € 1UHE ) A FEH SN TW 525, T4
DFEFRDOEIT G L IZR L ) EBEE O IIAT K% EIT G OBWHIHESEBR TE T b o7z,
SR LTHRAIZ, HRELZMRA A ETEITHS 2 HIMT 2 HiE2EL L, v 4 7 QR T
BIREORAE L FAEZEH L (1o LYLEDAS, ZOHEICBWTH EVMLERIZERIE DO AST
FRENDLIDIFTIERL, KRYOFRTOEIT B L IZZ 2%V

SRR LT, AIETROEIT G L 2 FERC, MW RERE (2 bu—uik) 2 A4
THILETAIRTYTNEERLT A HEAEREL 2] K1 (a) KZOMERZRT, FHED
Xl FITEREEZWINT 555, I PE—VEPAF L TVAEEEICEAY T TVERICE
0. BEEIZERT B, OB FEREEFBRLTH L7012, 2 ¥~ 7Y TV IFRIBEE
WL % b WIFETIR, BRI AR 2DIMERDOES e~ A 7 O EEBTEET 2 A ~T ) T
WaEBRGL72e K1 (b) ICEDREARMEZIRT MEIIERWICITIEE TR I N TV, 1A%
5 44— F (K varactor & FR) DNEAENTWS, WEREY A+ — Fid, @FEOF ¥ /v %
YAERLRY, HMEN TV AEEISS U THERIZT 5720122 2 TIHREREI AL D, EERIC
BOLTE, ERBENICAYITITIVEREL, I ¥ M= VEXRD L5E L 2 0WEE THRIDEROE
WREZHE L EBERTHLML () PRTEHIE, ay b — Lz AWTLEIETAITTY
TIVOE BRI TN L TWE 2 E30h 5, WiLld, 4 7 QiR TIT - 72052 O % 38
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/é e 50 - ‘ 7 # of Test Expected #
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&V g 1 (%) |83.53 164
o e e 50 3 83.60 941 (94%)
; Adaptive test: i g 5 8311 554 (96%)
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K1:18EXT2HECETAM R2: N2FEHLEITHEROH
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[1] M. Shintani et al, “A Variability-Aware Adaptive Test Flow for Test Quality Improvement” ,
IEEE Trans. CAD, 2014.
[2] T. Uezono et al., “Path Clustering for Adaptive Test” , Proc. of IEEE VTS, 2010.
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The dissertation starts by giving an introduction about the main ideas that are going to be
analyzed such as AC/AC conversion, nonlinear dynamics, and power routers. Power router is a
prototype device which can distribute on-demand power from the desired source to the desired load.
By this way, we can achieve maximum operation of the renewable resources, constant power supply
of the critical loads, and control localisation.

Next, the fundamentals of a 1-phase buck type AC/AC converter are analyzed. An open-loop
control is confirmed both in simulations and experiments. One key factor of the converter operation
is the switching frequency and its advantages. More specifically, operating in higher switching
frequency makes the passive components smaller in size. In addition, the harmonics tend to have
smaller amplitudes so that it is easier to attenuate them. Moreover, during transient response the
higher the switching frequency is the faster the decay time becomes and also there exist smaller in
amplitude overshoots.

Closed-loop feedback control is considered in the followings by deriving a discrete time iterative
map. The novelty lies on the applications of nonlinear dynamics through this model and the results
cover a whole range of new operation regimes, which include period doubling operation and chaotic
oscillations besides the conventional steady state. By this way, the switching harmonics are not
gathered into high peaks as in the conventional steady state but instead, they are distributed into a
wider area with smaller amplitudes (as the electromagnetic regulations also recommend). As a
result, their elimination is an easy task. It will be shown that even during the chaotic operation the
fundamental harmonic is maintained and it is the main responsible one for the power flow. The
performance improvement of the converter operation is discussed again with simulated and
experimental approach.

The motivation for the next step lies on the research of a 3-phase AC/AC converter. A matrix
converter is chosen because it is quite a new converter but it is very promising for the actual
realisation since it is a very compact device, with low harmonic content, without DC link since the
direct topology is used and so on. Some fundamental control modulations are presented in the
beginning and of course a dynamic model of it, too. The experimental and simulation results have
good agreement and show the advantages of its operation. Efficiency can be increased if we exploit
the resonances that are proven through the dynamic model. Transient behavior is also tested
showing how the converter can respond to sudden scenarios such as voltage sags and frequency
changes. Some drawbacks are also presented such as the inability of the control to reach the ideal
voltage ratio limits. Finally, the switching frequency has undesired effect on the efficiency since as
the former is increasing the latter one is decreasing.

The final main topic presents an application which is the combination of a matrix converter with a
power router attached to its output. Different switching scenarios are tested and the experimental
results show good agreement with the simulation ones. The purpose of this application is to show
that there is great potential in the smart on-demand power supply by switching on and off the
equivalent power sources according to the power the loads require.
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[Integrated Parallel Data Extraction from Comparable Corpora for Statistical
Machine Translation]
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Machine translation (MT), as a high level application of natural language processing (NLP), is a
powerful tool to improve the efficiency and reduce the cost of translation. Over the last decade or
two, statistical machine translation (SMT) has been the main approach in both the research
community and the commercial sector. In SMT, translation knowledge is automatically acquired from
parallel corpora (sentence-aligned bilingual texts), making the rapid development of MT systems for
different language pairs and domains possible once parallel corpora are available. Because of the high
dependence on parallel corpora, the quality and quantity of parallel corpora are crucial for SMT.
However, except for a few language pairs and some specialized domains, high quality parallel corpora
of sufficient size remain a scarce resource. This scarceness of parallel corpora has become the main
bottleneck for SMT.

Comparable corpora are a set of monolingual corpora that describe roughly the same topic in
different languages, but are not exact translation equivalents of each other. Exploiting comparable
corpora for SMT is the key to addressing the scarceness of parallel corpora. The reason for this is
that comparable corpora are far more available than parallel corpora, and there is a large amount of
parallel data contained in the comparable texts. The main focus of this thesis is extracting the
parallel data from comparable corpora to improve SMT. Comparable corpora potentially contain
three types of parallel data: bilingual lexicons, parallel sentences and parallel fragments. In this thesis,
we propose novel approaches to extract these three types of parallel data from comparable corpora
in an integrated framework.

The overview of our framework is presented in Figure 1. As initial, we have comparable corpora
and a small seed parallel corpus. We first generate a bilingual dictionary from the seed parallel
corpus. As the coverage of this dictionary is low, we further extract bilingual lexicons from
comparable corpora ((1) in Figure 1) and combine them with the generated dictionary. Using the
combined dictionary, we can apply cross-lingual information retrieval to generate parallel sentence
candidates from comparable corpora. Next, we apply parallel sentence extraction that can classify the
parallel sentence candidates into parallel and comparable sentences ((2) in Figure 1). Finally, we
apply parallel fragment extraction to extract parallel fragments from the comparable sentences ((3)
in Figure 1). The combined dictionary can be used for both parallel sentence and fragment

extraction. Moreover, the extracted
Seed parallel corpus

parallel sentences can be used to

] (1) Bilingual _ ==
support parallel fragment extraction. lexicon Bilingual
extraction dictionary
The extracted parallel sentences and

fragments are used as training data for Parallel sentences

SMT. Also, they can be appended to = = - =
- (2) Parallel i
the seed parallel corpus for = =13 sentence —— (ara (==
) ) ) = = | extract == arallel | [ = =
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) gua —_—— extraction _——
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approaches for the scarceness of corpora fragments

parallel corpora that SMT suffers. 1 . )
Figure 1: Integrated parallel data extraction framework
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[Efficient Access Control Techniques for Distributed Wireless Communication
Networks ]
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[Cooperative Resource Sharing in MobileCloud Computing]
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Recent advances in hardware, communication, and software technologies make our living world be
full of “smart devices” like smart phones, sensors, actuators, and autonomous vehicles. These smart
devices own heterogeneous resources to accomplish

different tasks like sensing physical environments,

processing information, and data transmission. Data center

However, resources reside in these smart devices S, : e
. ‘@ %
~ | "
are not always be used by their users, e.g., smart [ ) © | 1 Q
phones are not always busy, and vehicles are not : P ~ = o TR

always running on the road. Therefore, efficient
utilizations of these idle resources nearby us are not s
only helpful to increase the Quality of Experience '
(QoE) of end users, but also capable of offloading  Fig. 1 Resource sharing among smart devices
data transmission and computational tasks to the

edge of networks. This thesis discusses different aspects of cooperative resource sharing among
smart devices as well as centralized data centers.

Particularly, this thesis discusses resource discovery, local resource sharing and opportunistic
resource sharing mechanisms:

Resource discovery: In order to implement resource sharing among smart devices, a smart device
(resource seeker) that requires for certain kind of resources has to first discover other devices in
which the required resources are idle. We propose an adaptive resource discovery mechanism that
automatically transforms between different discovery modes (i.e. centralized mode and flooding
mode) according to real-time network statuses.

Local resource sharing: After resource discovery, the resource seeker has to select suitable
resource providers among all candidates. The proposed local resource sharing mechanism
automatically selects optimal resource providers to compose a local resource sharing platform, and
improves task processing efficiencies from the view of resource seekers.

Opportunistic resource sharing: M2M communications between smart devices are usually
constrained by limited communication ranges. As a result, it is difficult to ensure a persistent
connection between a resource seeker and its resource providers. The proposed opportunistic
resource sharing mechanism utilizes short and intermittent connection opportunities between smart
devices to share their idle resources and improve their task processing efficiencies.

Finally, there is no doubt that the research on cooperative resource sharing among smart devices
is still in its infant stage. However, due to its huge potential in the coming era of pervasive
computing, this field has attracted more and more attentions from both academic researchers and
industrial engineers. It should be an exciting and challenging work to practice this idea in the near

future society.
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[lonospheric study based on total electron content observations in Southeast Asial
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Low latitudes’ ionosphere most often shows the occurrence of large plasma density fluctuations
with a broad range of scale sizes and amplitudes. In Southeast Asia, a number of phenomena that
could significantly disrupt radio communication and GPS navigation systems such as ionosphere
disturbances and plasma bubble frequently occur. The GPS positioning/navigation system is
increasingly used for critical missions like the air-traffic navigation in Japan and all around the world.
To avoid an unexpected scenario, understanding the generation and evolution of the ionospheric
irregularities over the South-East Asia is important to nowcast/forecast of the space weather. This
thesis focused on development of the data processing technique for analysis of ground-based TEC
observations, and on investigating the development and dynamics of Equatorial Ionization Anomaly
(EIA), Plasma BubBle (PBB), and mesoscale and/or sub-mesoscale ionospheric structures.

The new bias estimation technique for the total electron content (TEC) from the dual-band
beacon network has been intensively researched. An experiment of dual-band beacon over Southeast
Asia was started in March 2012 in order to capture and analyze ionospheric structures and
irregularities. Five GNU Radio Beacon Receivers (GRBRs) were aligned along 100°E geographic
longitude. The distances between the stations reach more than 500 km. The field of view of this
observational network covers *20° geomagnetic latitude including the geomagnetic equator. The
observational network was too sparse to attain a benefit of the classic two-station method, a so-called
Leitinger method, in order to estimate TEC offsets of dual-band beacon experiment. Moreover, the
least-squares approach used in the two-station method failed in many cases. We thus proposed a new
technique to estimate the TEC offsets with the supporting data from absolute GPS-TEC from local
GPS receivers and the ionospheric height from local ionosondes. The key of the proposed technique
is to utilize the brute-force technique with weighting function to find the TEC offset set that yields a
global minimum of RMSE in the whole parameter space. Comparisons between the beacon TEC and
TEC reconstructed by using ionosondes and the in-situ density data from Communications/
Navigation Outage Forecasting System (C/NOFS) satellite were made. Both TECs are very
consistent as the beacon TEC well match with the reconstructed TEC. As a result, the latitudinal
TEC shows double-hump distribution because of the EIA. The EIA formation was revealed. The
small-scale fluctuations during an ESF appearance are captured at nighttime in equinox seasons
considered as the structures of plasma bubbles. It is a significant step, which can make the beacon
data a dependable tool to study the low-latitude features.

A temporal change of the ETA asymmetry was monitored by a multipoint satellite-ground beacon
experiment along the meridional plane of the Thailand-Indonesia sector. This is the first ETA
asymmetry study with high spatial resolution using the GRBR observations in Southeast Asia. GRBR-
TECs from 98 polar-orbit satellite passes in March 2012 revealed the rapid evolution of the EIA
asymmetry especially during the geomagnetic disturbances. The meridional wind is found to be the
main source of the EIA asymmetry. Besides, the geomagnetic activity possibly played an important
role on the rapid evolution of the EIA asymmetry during the daytime. The physical mechanism that
controls the temporal change of the EIA asymmetry during the daytime and the nighttime is
possibly different. Also the EIA asymmetry had a quasi three-day variation at 21 LT, which suggests
the forcing from the lower atmosphere. Precise capturing of the crests’ locations and the asymmetry
evolution enhances an understanding of the temporal change of the EIA asymmetry in local scale. It
contributes to a local modeling of the ionosphere in Southeast Asia.
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[Development of a Rectenna Adapted to Ultra-wide Load Range for Microwave
Power Transmission]
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[Visualization techniques for large-scale and complex volume data]
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Recently, visualization of large-scale and complex volume data becomes a hot topic in many
research fields. Volume data can be found in scientific simulation, measurement, and other fields. An
efficient visualization can play a guiding role to understand the knowledge from the volume data.
However, volume data may have a large scale and contains a highly complex structure. The value
array may be scalar, vector or tensor type, and may consist of multiple variables (multi-variate
data). The data value or structure may vary temporally (time-varying data). Moreover, sometimes
the volume data may be combined with several different volumes (fused volume data). Due to these
features, the visualization of such kind of large-scale and complex volume data has numerous difficult
problems.

() Block sire = 3

Fig.1 Compression results for the turbulent Fig.2 Analysis of the degenerate surface for
volume data with different parameters. tensor volume data.

Even though various related works have been proposed to visualize volume data, the works
related to data compression, data analysis and volume rendering, which are necessary in volume
visualization, still have numerous challenges. This paper tackles these challenging problems and
proposes several techniques to visualize different kinds of large-scale and complex volume data such
as time-varying volume data, tensor volume data, multi-variate volume data and fused volume data.
As the data compression technique, we present a time-varying volume compression method in spatio-
temporal domain. This compression technique can obviously decrease the data size of large-scale
time-varying volume data and achieve fast decompression and efficient visualization (Figure 1). As
the data analysis techniques, we propose a function-based feature extraction system to analyze the
tensor volume data (Figure 2) and a voting-based ensemble-averaging system to analyze the multi-
variate ocean volume data (Figure 3). The analyzing results show that the meaningful features can
be extracted efficiently from the large-scale and complex volume data. Last, as the volume rendering
technique, we propose an adaptive particle-based rendering technique to render large-scale fused
volume data. The rendering results show the fusion visualization for different volumes in the fused
volume data can be performed at an interactive frame rate while maintaining a good image quality
(Figure 4). As a result, several challenging problems in scientific fields are solved by these proposed
visualization techniques.

Fig.3 Analysis of water masses from Fig.4 Fused visualization for the large-scale blood flow
multi-variate ocean volume data volume data with adaptive particle-based rendering

43



2016.3

Yanzi Zhou (5|E##%)

[Power Packet Dispatching Based on Synchronization with Features on Safety|
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In the context of liberalized power market, the environment of power systems at present is more
decentralized than that of conventional ones. Accordingly, the power distribution and power control
become more complicated. For the purpose of power management between power sources and
consumers, a modernized power distribution network integrated with information and
communications technology (ICT) is highly expected.

This dissertation discusses power packet dispatching system, clock synchronization, and safety of
power packet dispatching. The power packet dispatching system is proposed to manage low direct
current (DC) power sources, including multiple power sources for adjusting to demands. In this
system, the introduced mixer and router request the clock synchronization to achieve the exchange
of information attached in a power packet and power. Furthermore, the concept of safety of power
packet dispatching is proposed for protecting the information of power packets as well as keeping
the loads safe regarding supplied power from power packets. As a potential approach to achieve the
information safety and the power safety, modulation of power packets is proposed.

A model of a digital clock synchronization method, referred to as the primitive model, is derived
according to the principles of CPPLL (Charge Pump Phase Locked Loop). Applying a first-order
control to the primitive model, we achieved the clock synchronization between two clock signals:
REF (reference clock signal) and NCO (output clock signal of a numerically-controlled oscillator).
Through experiments, it is found that the setting time of the first-order controlled clock
synchronization is around 10 reference clock cycles and further it is independent on the initial
relationships between REF and NCO. For improving the clock synchronization in a shorter time, we
applied a second-order control to the primitive model and confirmed the stability of the model.
Through embedding the model into a router, the power packet dispatching under autonomous clock
synchronization is experimentally verified.

In addition, we investigate the power packet dispatching in a modified power packet dispatching
system, where two mixers and one router are included. The attempt is to demonstrate the feasibility
of system expansion based on autonomous clock synchronization. Power packet dispatching under
different scenarios are discussed in experiments. Particularly, we focuses on the congestion of
packets and the corresponding regulation. It is confirmed that power packets are dispatched as
expected or as regulated. As a result, one may conclude that it is feasible to expand the power
packet dispatching system into a network system based on the achieved autonomous clock
synchronization method for power dispatching.

The safety of power packet dispatching is also an important feature, which can be considered from
two aspects: protecting the information of packets from attackers (information safety) and keeping
the loads safe regrading power (power safety). The dissertation proposed the concept of safety
related to power packets, in particular, the concept of power safety. For the purpose of achieving
information safety and power safety, we introduce a simple modulation of power packets at the
packetization. At first, we modulate the preamble and the header of packets using DCSK (Differential
Chaos Shift Keying) scheme, a typical non-coherent chaos-based communication scheme, so that the
information safety can be achieved. Then, we propose whole packet modulation aiming to achieve the
information safety and the power safety, simultaneously. In whole packet modulation, pulse width
modulation (PWM) is suitable to the payload first for managing the amount of transferred power of
packets. After the power modulation, the whole packet is further modulated using the DCSK. The
consideration appears that the information of packets is protected and the spectrum of noise existing
in the modulated packets is spread as well. This dissertation remains the realization of the power
packet modulation in practical system for the design and development of power packet dispatching
system.
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[Enhancement of Carrier Lifetimes in SiC and Fabrication of Bipolar Junction Transistors
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[Development of a novel growth method for AIN bulk single crystals using elemental
aluminum and nitrogen gas]
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[Optical Interferometric Measurements Inspired by Time-Reversal Symmetry of
Quantum Mechanics|
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[Mesoscopic Surface Characterization for Skeletal Kinematics Estimation from 3D
Video]
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[Particle Filter-based Tracking to Handle Persistent and Complex Occlusions and
Imitate Arbitrary Black-box Trackers]

(B & REFE OER SIS FIEE TH OEEDEIFZE & I ge /N —F 1 IV - T«
IWE—ICE D < MIFERF)

T 279 B 24 RS

Occlusions, one of the most challenging problems in visual tracking, degrade the performance of
many trackers significantly. Taking various spatial and temporal forms, occlusions have not been
modeled completely yet. State-of-the-art solutions fail to handle persistent and complex occlusions,
and any comprehensive study over occlusion handling is deemed missing.

To address these, this study first presents a comprehensive review on the literature. Next, we
propose a tracker to detect emergent occlusions, address difficult occlusion scenarios, and perform
rapid target recovery after occlusion. This novel method builds upon a particle filter tracker and
significantly improves its resilience against various types of occlusions, including persistent and
complex occlusions. The objective of this tracker is to extend particles to include an occlusion state,
switch observation and motion models based on the occlusion state, weight the observation based on
the observation confidence, and employ robust feature fusion. We also proposed a novel data-driven
occlusion mask that enhances the observation of any appearance-based tracker, and improves its
accuracy significantly during occlusions. The obtained mask prevents the observation to be
contaminated by data from occluder or background, and works well along with a general occlusion
handling scheme in the main tracker.

Another part of this study is to find the optimal feature set to maximize the tracker performance
in various situations even under occlusion. We found that most of the trackers can be imitated by
one framework with interchangeable features and their weights. This method minimizes the
mismatches between the target and imitating tracker while preventing the overfitting to limited
training data. This mimicking approach is able to shadow many of the state-of-the-art trackers, while
it sheds light on the possible inner mechanism of black-box trackers. The imitating tracker also
outperforms its multiple target trackers by using their collective tracking knowledge.

In summary, this study proposed an occlusion-aware framework to predict and manage various
types of occlusions, which was found to enhance the observation quality to be used by arbitrary
appearance-based trackers. Applied on the Princeton RGBD tracking benchmark, our tracker, OAPF,
achieves superior performance and beats the state-of-the-art trackers in terms of tracking
performance and speed as shown in Fig. 1.
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Fig 1. Accuracy on Princeton RGB-D Tracking Dataset
Tracking accuracies for various type of target are shown. Each line corresponds to each tracking method.
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[Study on High Temperature Superconducting Coil System for Magneto Plasma
Sail Spacecraft]
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[Study to improve measurement accuracy and resolution of atmospheric radars|
(KRL—4 —DHIERE & FEEDHE _LICEEY 2HR)
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Radars operated at VHF (30-300 MHz) or UHF (300-3000 MHz) frequency bands (atmospheric
radars; ARs) are sensitive to refractive index perturbations caused by atmospheric turbulence. From
a Doppler spectrum collected by a AR, echo power, Doppler velocity, and spectrum width of echoes
scattered by the refractive index perturbations (clear-air echo) can be measured. These parameters
are referred to as spectral parameters. Because the refractive index irregularities can be produced
by temperature and humidity perturbations caused by atmospheric turbulence, ARs can be used to
measure turbulence parameters (e.g., dissipation rate and diffusivity). In this study, we developed a
new radar digital receiver which can perform range imaging (RIM) and oversampling (OS) on a
1.3-GHz AR (RIM LQ-7). The new radar digital receiver contains a general-purpose software defined
radio receiver and a commercial personal computer. Software developed for the digital receiver was
written in the C++ language and that developed for signal processing was written in the Python
language.

Because high-resolution ARs collect a huge amount of Doppler spectra, methods for calculating the
spectral parameters must be simple and fast. Using numerical simulations, we investigated a method
for calculating the spectral parameters from Doppler spectra collected in the clear air region. The
proposed method has two steps in general. In the first step, the echo range (Recho), in which the
Doppler spectrum point with peak intensity is contained and all the smoothed Doppler spectrum
points have intensities that are greater than the noise intensity, was determined. The smoothed
Doppler spectrum was obtained by a running average with equal weight (RA). In the second step,
the spectral parameters were calculated using the Doppler spectrum points within Recho. Estimation
error of the spectral parameters depends on the determination accuracy of the Doppler spectrum
peak and Recho. Furthermore, for the case of a 512-point Doppler spectrum and 13-point RA, the
estimation errors tend to be independent of the signal-to-noise ratio (SNR) when the detectability (D)
is 6 or larger. For a D range of < 2.5, the estimation errors are significantly large. It is recommended
that number of incoherent integration times is determined by considering both D and the SNR. By
using the method we proposed, data collected by the vertical beam of the RIM LQ-7 was processed.
Measurement using a 1- us subpulse width, an 8-bit optimum binary code, five frequencies, and the
vertical beam was carried out at Shigaraki MU Observatory. Measurement results indicated that the
high range and time resolution of the RIM LQ-7 are useful for observing the boundary layer.

In the precipitation region, ARs can receive clear-air echoes and Rayleigh scatterings from
hydrometeors (hydrometeor echoes) simultaneously. The clear-air echo must be separated from the
hydrometeor echo well. Therefore, we proposed methods (top method and two-echo method) for
calculating the spectral parameters in precipitation region. The top method is used when raindrops
or solid hydrometeors with small echo intensities exist. The top method sets an echo cut level by
using the peak intensity of a clear-air echo. The echo cut level is used for separating clear-air echoes
from hydrometeor echoes. The two-echo method is used when solid hydrometeors with large echo
intensities exist. The two-echo method sets the echo cut level by using the local minimum of echo
intensity between the clear-air echo and the hydrometeor echo. In order to determine the optimum
echo cut levels for the top method and two-echo method, numerical simulations with different
simulation conditions were carried out. Measurement results obtained by the vertical beam of the
MU radar during the precipitation on 26 October 2009 were used for evaluating the performance of
the top and two-echo methods. The measurement results demonstrate that the top method and two-
echo method are useful for reducing the errors of spectral parameters.
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