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ANV AT AIE, L=1/M=4 LI MEIYyFH) o#EEEEA) I LVIAL )N, 2EO FaAf
Fhagn, KU, 3MoOKRaA F)V - G VORI NL, 2HEO oA Fva Az HwTi
IO O EE AL EARAI L DE$52 LI EMERITEE S 15 /T EERGFISICE v
FHOREGKNTZHALADLEZ LR H-o TS, TNEFNO I A VIV ELZER>HET S
& T, RAHIPA RGBSR TH S0 =T AWHEMNOET—) RS THS M uaf 714>
7 4 (toroidicity). ~V ¥ 7 4 (helicity) QW SHr7z BB & LT haAf V) v 7V
5 TH BN ¥R X (bumpiness) #EA L. I, MHD ZEMOMEREEHX—7 GH LiADD
FHIANMNT, (RO A b0 VGRS EBREY TR TH o722 LI L, BBA Y T THL D
DO CADFIREIRIZ D7z THAITOIEKZHEE LT\Wb,

3. REDOHERR Low bumpiness

31 BAURS - kORISR K N 3 ]
CRETOEBIIE T, BHANY FVICE L e e o

FANVERZES (Fa4 7nIo—1) ol - o J‘Yfix,

I X o THH MR - MHD - &34 4 VB UA
OIHKT BRENHS IR > T b, RIETIE,

GAFHUOFTFEIZL D 7T X3 DAl s Le - A
DG O E 2 WD BB HEA TV S, Ultra high bumpiness

F720 HEKk® Low. Medium (BE#Rfr: STD). " = " ol 7

High bumpiness ®IEAR 3B S, L D EHwIN Y Lo v 150

T L25r * -

= v

=] ’ . ° n

& R s e T
= 100~ Wy o -
= ’ »

=

eq'.'.:-.'.":
|

Yot Z4HI, (Very high bumpiness, Ultra high g r ,;!p-?_\
bumpiness) ~E BB EIHL 220 HHLA T 00 ol
VF—LLTIR, INETOHR LIS, Bk wgf- RQ wi
BTGBV LR SR [2, $72, 3 M8 e e Th e e
IR & DS BIBIALC & o THEE - WESN  m3: N EP220BA B30T 2EFRE.
DWRVEZ: 5 2 LBl SNz, BTFEESM BFEESTDEL,

RS,

i



2022.3

OMABZERT AT =R ZAEZ N ERRIIF LEMT L L, NUERADP RN D EEFHEIL L) P
W2 WYERADTHREE X DMALZGAIC BN EET S LB SN, BFHEEIMIEZIRD
AU —REEEEORERK E LT, Mok Bl fmf s Twab 72, TRAVISI— FIZX D
bl / SR AR OEE 2T 5 & ZOFERSEMATIZ. £ ) EWV bumpiness FLAL TSR T O
HERDOEEREDEL B oT0A I EDPHRINT VD, LDV E R R TIEHIR 74 xh o &
AVHERALTVuDE 0D, N ERZAOREEE L CTHIK FXMEKR S h, ZofRe LToml
KT Ty Moo TnBILERBLTVLWEEEDND L, 5K, Pl @ REliLs 32— 3
VIR LR O TO L TFRETH 5o

3.2 ECH/ECCD %AW /=E&E 1 7 > B MHD ARE MO #Hi

BBe 7 9 X< Tld. BHCHKT 7 A RIFOBEHD S FAKH - ZHRFEBBMA UM X D AR S
2T N7 7R ORI CRAOHTLELE SRTW5H, 2D 352MeV DMEE #4357 V7 7 K113,
BFEOHERICEZWHBRETTNT = VHEELFABREORE L L), T T N7z vk & OB
A5 (MHD) Atk & MM EERZ R 3., LT ZAVF—2MEIEZT A5 LT,
BALEIC T V7 7 R FOREEBEASE R L7220, BELTLE S 2L T HENKT T AR i
2 o7zl Bl & Y HRICED 7T AR HBE L CLE ) BN D L, D720, BTt
VE—A F & MHD A& L OB EIEH OYHBERH, 25 PICHZAVF—( F Y OR
Wik - HEOEPEATRO STV 5,

#EFR L T O Heliotron ] OREIGRCAL Tl MIFZIABEFTNIIR EEL L vizo, Kb hiz b
ATNTNVT 2 VEFE— FIFELRV LALEDXES, Y77V Tz VAR MvofErEF
T T O EA LERREZ 22 WRIBI 7 vy = Y [EAE— K (Global Alfvén Eigenmode,
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T A% (Energetic Particle Mode, EPM) 2543 E b & 5 [4]. Heliotron J Tld. FETFH¥ 4 71 b
o/ BV A 70 bu yEREKE (ECH/ECCD) %MW TR 4 »ihie MHD AN EMED%E
ILFEOREEIT> TV b, PR T E— 2 A4 (NBI)
75 XA<IZECCD 2L % ECTI XA~EmzEML7
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ta) N S
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gDE} 200 1[]0 [] 11‘]] 200 300

time (ms) %0 180 200 220 240
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7 ERBYA 7OKERAV-TFRERME NBl 75 XY EROBERER.
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RELHTIE, BRlG B3 E Heliotron ] OBEZE. KU, RIEDOHED P OB ROV THE L7,
Heliotron J %18 13 #e SRR B BE S 2 T AN 72 JGHERES AL CTd 2 N A VEIANY) F b a VB & A
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[3] AL, [GaN Hifk I OBF] BealieE i by 2018
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R Y AT b A B A5 5 LB B (REAHIT)
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INY A N— 2 DEERE G ETIVICE D SOS FiEIC & 3 FEIEHZ &4

1. Ny aAN—2EKXCZOHIEH

Ny zayn—% (M1 FHEFEBEEZKETS S L
BAA v F VBB TH L, A4 v FSDON, o0 LN
OFF % JAMIMICH#E Y 385 Z 212X - T, AL R -

BT MEE o 3EBEFEREL R, 2ok
EOMDEBFEOHEEIT 2 —TF 1 by (AL v F >
TR T 12525 ON XKEo#E) 12X )ik b,
Ny 7 A UN—=F I IEEEREEE LKA LE
SEMTILCMHINTBY, ol EFEH#E,
ThbBITEO MBI 2 EET 5 7201 & RN X1 Ny 732 N—-2OEEE
BUFA u ZBEYNIED DL 7 4 — FNv 7 HIH] %
FEFT A L, FEWICEELREE LS, TOB, avN—y OB BT L EBELREFVEM
WAHZENEBELLRDLN, REFEIT T TOWA LT —A ba vy N—=7 x4 57 IVEE T LN
FRICL Ty BEREAGRIEE T VERBET 22 L5 TE D, Zhid, K LMo N FHEE T IR D,
24 v F v IR REBER A BRICEEB LT LTH ), FORIE. REEER %+ £33 2175
AHBAINARAE S 5 S EWZHEH LTI IUCHIADICE T 2 1 kWA s & T e d
DRIEFEHLEDNLRVWIEREETVE o TWDEIIH L. TOET M., HIHHEGSE CIFEER
ZHEDTWASFM (Sum of Squares; SOS) FHEELIMEENZ D O2EHWEETH), DL HITLT
Bohi Ny 73— OIEIEHIENIC S 2 RO 2 [T %,

il
1
=N
)
M

€= R%Tu

2. SOS F&ICK 2 EBHHEAL LB M
WAL BGRIEE T IVIE zpm=Azp+Bwr+wr(Nzp) &) TIH
EEND, 72720, zp, wr \ZFNEFNAL v F ¥ 74 T 2B

2.5
FHIRBELE R E AL v F XM kT, (B+1)T] 12BTAH (2o

KICOF 2= 1 Mo\ M7 250 % s L 72) A T b B o ‘7

SOS FHEDORADEHOHE D E Z L TRATIUE, (F15]) % a”/f

HAO FMEIE (75]) ZHEATH2 LI UHEMNETS  © 1

TEEVR D, BRI, FREOEHTETHY, 20T 05 ] eporal|
R — 1 5% (B B\ idy X0 SR iy 2 1 R 12 B L 2
FBRA) EE%BVT T TMB V() OFEFBGESNL & Timels 1o

I 2 BRET T R E SIS LT, DRKIETHAZ EDHED M2 HAEE v (SRED)
L S% (4751) SOSZHATHAHZ L z@BL Chl#T L2HDT
Hbo 5T, Ny rzarynn—roHE AKX [0, 1] Nl
THHRE (HE2VEEN LY LWIFRHIPO) HI5 b EHEN
WERE LRI TRETH %0 MEHIEHAl GREL ¥l -5 L
2 HHMELQI Y —4KFR) LT 5 L TRIRE VOB 2 IERTE
AN E LT z2:=8 (zp)(a (zp)+1) F 2z, ZHA B & SOS %L

aﬁ%ﬁﬁ

—L0QR

Fo 0 ORF AT o720 TR (M23) 12XV, Fa—F 1t ~zona
D350 E b bFITENLISEI R DT ARAETE, 72— T, s
74 Ib (R Z IR 2 B &) 457 S M RFAERT 0.2, 08) Timels  xio?

2 (BN RCTRELABIRELZLT) HENICRE>TVd, K3 Fa—F1k u (EBRED)
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[ & 15 DIERTEARFICH T 5 /HERE ]

#ﬁﬁﬁ%%rwdﬁﬁ##ﬁ%&A%TﬁEL%ﬁéh#%@ _na —
SR TR OE TR OEF L E LT L A SifgessfibhT g
T Tt ST SR RS Wiﬁﬁ%ﬁ o
IR R EHEE) (ILM: Intrinsic Localized Mode/DB: Discrete
Breather, LN ILM &5 9) EMENS K 9 BZBHMIZT AL ¥ —
WIRAE L7 IRENEDAFAE T B0 TERMTEDZ 3E T O IER A
HAER # BAAL L 72D AHD P ET V2 W NETH - 72
D I TIE L) HEITECHAEIEH R T ¥ ¥ v vz 72053 .
BRENDLEIIZHhoTE, Hlz2IX, HERBERNOD ) o 54 F (¢) MIHLTEEARICLEYT2AET
VIR TG T 2R =R F ) F =T EOMIRIT IR FE R e _ ,

LA OWGE o TVh, SO LS AR T, B3 2 Kot =1 FREEART
WY 2HRd47:0, HFETOHHED 2L T2 0% 0, Lh

Lo, HETHEFIIEFICEEZFAICHEHTEX L7720, KTOHHEIX3 THDL, 20X
) A DORICEEFOHHEDS—FH L 2 W2V TIE, ILIM Of%8I1ZIE L A ETTbR T kdo
2o £ZT. ABIFETIZ. ZD L) RRICBIT D LM OLREERRLEITE 2T & & L,
AF7ETIE, 1 KICD Fermi-Pasta-Ulam #F (FPUKT) EMIEH A ZERXOMESEHET V¥ v
VWEHTAHETVERNRET L, HHETHIIE TG OBHITE 5720, BTake LTEE
FTHIENTED, LA oT AETRINEZRKZ 1 RTTHKETEIFATYS (XM 1c BH). Xk
7 1 RICHE T2, KT BT I ORI AR b HMENE & AT ElIR LTI 2 F RS L 722 2% 515k
T ABENHFIET o ILM IZDWTH AT, MEHMOIRBOADOHER ILM, B X OH 5 miRE 23+
& R ILM 2SEAE T 5 [1]o #ERY ILM 35EK D FPU BT ET VIS T AR TH 555, ek &1
B REEDPEBICE > THEDLNLZERHLNE L 572 20— BEE ILMZFEH®ME2H - T
WD THEETHHRTH D, WENERIEIHMOD DL L PTVE DD, ZEle EOMEEIZR % - T
B, ZOEEALEDPREETH 72 2

BEA ILM 2D W TIEEBRN RIIEE 1T o T b o ol kARG & 238G L2 A % 1 RIchizid
T 5HZET, FIRBTOHMHEN2 THD L) % 2 HHERE YRR TE % (3], EERZHE L
722 b—2a i, REP AN ZEYNIIRT 5 2 & TRBIAE ILM 224 8EKTE 5 2 LA
BN oTws (228, /2, Nk L CIlRE R FINOEE K5 % &L BEH ILM g s
72 (R 2BN) . DX 9 BB ILM IZRi#2 7% . SHEFELLIBEFLTOLFETH 5,

PLbEo X512, FilE 2 BT ICBT 5 ILM I22oW T, ZEnRBEHMEoMH 28y I 2
L—2a YREBRICE > THE L TWa, 5% FRERD 25T/ RA LM & 02=RE42 X ) HfEICL
HERICBIT 5 ILM OFFEER L EME. BEMEICHE T 208N 2R ITF TV FETH b,

SEM

[1] Masayuki Kimura, Atsuki Mitani, Shinji Doi,

“Existence and stability of intrinsic localized w0 t “
modes in a finite FPU chain placed in three- e—— ;
dimensional space,” Letters on Materials 6(1)
22-26 (2016).

[2] Masayuki Kimura, Atsuki Mitani, Shinji Doi,
“Existence regions of longitudinal and
transverse intrinsic localized modes in Fermi-
Pasta-Ulam chain in two-dimensional plane,”
Nonlinear Theory and Its Applications, IEICE
8(2), 153-161 (2017). e
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[TFERESF v XIVERCED TR YICK 3 EFBISETA]

B iGEN K 3 2 BAUE 5 R RN, R OTEENIE D SR & AREHIIERESTOWTH %,
C OB - TH U 2 RS . WHEVEM & FARIIHENCRE T 2 MM E FA TV S, F 7B R0
DBHHRIGEBEBREZBELD, WIS TEDLL R WD, WEHEIC X AIEHEMOHENES TH
BEWHRHD DB, L LEDS, BERERIEY 7 nT 55 T OIEFITHMHEESTTHY ., FZpT
VLT o (MEG) OFHIN IR OW M5B il fmEis 7T ##E 7 (SQUID) % w72k
YUY PRETH L, TOHE. TV T AR NOWMARREBEBO KL EORED D O . AR
FHO AV FRR SN DS S RPHEA T e osze THIIH L, A IHHOARELRER ¥
YIS e FOERES RN OIS HICE L THFZE R D T b,

RV E Y IRRE Y HIE, B VNOT VA Y EBE IRV E Y ZICE ) ET A Y VR
FELSE, BBHICLARE VRBOEB ZRHTLE2IDOTH L, 2072, £y ¥ FHEBIIER
V7% LTWANETH) . By S VNITHEEOE Y Y v ZFHEBE R TS 2 LS ETHh b, 4
20Xy Yy ZHEE FRINICE B L7 FRifE F v A VR V¥ FigRte Y ERELTw
bo T, ZBHISHEENIEF IS, FAY FLA MRy N EIZERWTEETDH 5720, /N
OWEREFHIIR = 2 —a~—r 7 4 VI Ekx o ToORHAPEIRE SN S,

S L F v ANVHRE U TR v, T —T oM E 7+ ML T —=FT LA LTS
LT, Ry Tu—ThOXREOWEERNT LI ENTEL, ZDEEDKTF ¥ AV DIESE
X <100 fT/Hz? DUFCTHh - 720 AR@ESEHo—fl L U<, BIIRMIRICN 3% 8-13 Hz © H IS
BRIEDOEBOFHIFE R 2 IR T BEEIE, Ay —VIFNT, e rvENLLLF—7 > R
BB E R, RICELETIREHBT 2, 2oL 2B onBIEETISHF LT, 813 HzO/ NV F
AT ANV L. BEGRITOSBEFE LR 2 HzOoo— 327 4 V¥ 2@ L7z, HEH
Wiz k. BIREFICIZ 813 Hz © a HBIOWEDSALNL I EPHMOLNTEDY, KV AT 2EHW/
FHIC L BRI O AT OWEEZ BN T L2 L TE 72,

S OFEFIE, TRHEPHICA U2 HISIREY % HIl L T 7225, SR DI A B A4 U 2 S8 infis a il
EZFORFEOHEE. A RTROGERIT R 2 WA Y — v FAATORHIZ: & AFE2 51258
BEETWEW,

140

120 -
1040
20
L))

40
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100

l — Open-Close
4w}l Ch3 All Ch ----Keep closed

i 2 4 [ ] 2 4 3 8 0 2 4 6 8 0 2 4 6 [
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X : GHIREABRICXE Y % 8-13 Hz D B R IFAE DX E)
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[BERNLEERES & AV - 2 XFREE DB Pl

NbERE DR R oREeH 2 & BB AR R ST O EZERE L R 5 7:0121&, ERR Lo
A XEARNOBEEO D & LB e IEFEIZI) W35l E 2 3T 5 2 L BSEE TS, 2061
e R 4 SRR A D K 9 ¥ ¥ T NVNTH L 2 IR R 2 R L7281, AR o BigE
ZUREICT H720, SOOI LIS I TWE T, Lo L, BEfF O IR G- e, “&
M THEET S A AT L > THETRBESIDZHIREINSE”, “ NI AT ORENRaINE”
e EOREBMFEL T,

TR OREEZWIRT 272012, FA7=B1385 X M) v 7 TR (OPD) SBIRAME D 3t iR
L EZFIHLZIERECFEHINEORBICIMD MATHET, ‘o X" Ll L, FHllicBwT /A
AEFIERITOTIZLEVIA A=V %FLNL LBWFE T, FnFICL-> TUEHlloMEREZ FHO S
NAHWREMERD D T3, B2 2%FEEAED X 9 2IERIE R B0, b6 ek
DKL, BERS EVPREIVIEZM ST L. TOMENHETLEVIEH-IH D T3,

SRz HIE, LOEERS TE2FMH L CHIERBIZ 2 ZRW T 57200 F ke F L. FRHIEIEFR
WD L L7z i O 2 6 S0OtBHMEE Tk, R S58AET 2 2 T3PS TR IE S &
RS HEERELY)E T, TO/ A ZXNFOEBEZNY RSO0 1 DO FIE, Bl L72Wigiio
ATHNGEEEEMNT LI LTI HHIEEHEEIEMBOOPD#EBEIC L > TIEY I ENE 20D —
A (PT7FNETART—) WOBEELZCHRERS EOMELFIHTS 2 LT HLETDRITZLHN
ZEBLE L7

A EERCIE. JEE 532nm OEEEEF 2 B0 2 & v CEMEEIEREO OPD @ E #HE T 5
& T, WM 1I00W 22 5 Y 7P AE T A FT—ux A L F L7z, FEHME OPD X, JEMk
B20DRYTHDDLw-AwdDY 7TVt wtAwT A I =% “FRIZAER §28H8TT, 20
72, VTPV ETA NI —OEERS TIIMHEPEAELE T, b9 —2mil 3 NS HEE L I,
RIS EOWFMA T — V7 2 A M —F —OREHETH 5 &\ ) BT (RIEETIIHIBIRER A
600 fs)o 2F 0. Y7 FNNETA FT—HTIE, +/ BOWKRONIBTHREERICEILT LIS IH
BEL, ZoRLEIV—2MTHEAZALTVE T,

B, B e SR A B O X2 W IR BIE O HHBGREEBROM R TT, 2200 -4 %, #
WERTH D 2WTHEW (T —F I V) NTRESE.ZINLRET S 26 TH0tzBI L £ L7z,
20D —LDORICIHRMBIEZRIT R VWEE, 22008 — AN ELETIE, BEMBEICE > THES
EAWEL 2 FHOUE SR L3 (X (@)l —H T, 2200 —2OBIZHMK ML Lo %00
BEA (ZZTIE670 fs) 2T A&, 2200F VBV ADOELR ) GWVIidfR7cE 355 SREMB D
IR ) EEMEORErIH ST T [N
(b)]o TO2ODWEDER L H T LT, KAEMNE
TEEBD & DHOLTER DO A BT 2 L TEET
(B (c)]o Gt ¥ % 2 67 ik S 12
M3 52 &T, Ao BRBIZ R &0 MR O
FHZO%D DL EWFETE T, S 51T, A7EiE.
PERMBHENTEBE SOV ZRTIERL, F /0
ISIWVAZRFEARNGFREE LTHHALTWE T, 20720,
26 FRhRBEMBEO T X MEIZ D BT 5 il &
B EWREEINET,

Z£ZXk - Y. Eto, “Locally controlled two-photon
excited fluorescence by correlated ultrafast intensity
fluctuations” Appl. Phys. Express 14, 022023, January

(2021). . RER#ER.
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[SICBEFT /N1 RIZH T BIFBIBEERDER

fif £ 1~3 kV #%® SiC 787 — MOSFET & ¥ 3 v b F —[ERESY [ F — FOEFLIMEAR, FHRDOTEI,
KpEWH ST a3, BHE, BERAHBEL ECHELAIADGEIREINTVET, L2BLARDTS,
SiC A O FEEyPE, REWHE. 1) TREHAZIERFEHO S ON% {, KIRE L TEELZE
ML 2o TWE T SIS T —FN S 22 B W TS BIE VI O pn 34 O MG aHEBI % % PR L
INERBIHENTHETANERINT T, RWEWF-Y Y 7 EBEE247 5 SiC pn #HEE DM
MBI T NG v oI E DAL, ThERET B2+ UREIZOWTIE, BTV —T DA
BRRERPE, ERHPHCTHREL T L2 (1 4WliE,. M EW F—E v 78 E2 43 5 SiC pn #4&
DY = F—REICE T 2 EERY, BRI oW TV L E T,

Vo F L, BERTICBIABETON Y AMBEICL-THELTFT (K1), SiCIE Silchk~x
TERNIEDR SHRENDOT, Py RAVBHORT v ¥ X VEREDSK 3R <. — Ry b R VEERIE
K< ZnrtEz2oNET, LaL, SICTESIEDHIOFBEECERECTHZS70, K7 ¥ v VE
BEARHE L 2D b Y ANVEERDE S 2D R ETE T A, TNEHLPIIT L2054 e F—
V7 H%ERZAT5SICpn#EEFAF—F (ZEFF Ty VEEICLVEEL, TEAFICLDER
E ) ZERUCEEEMITLE Lz WER 100 VELE (F—Y Y Z7%E 10 cm® IT) OF
T, MBI R NEREIC X 2T NS Y o ETH B Z AL F L7225 TiER 100 V DL
T (F=Yr7%E10% cm® LLE) OFTFTIE, AT UICE A2 F ) THBECTHATE 2V
MEBERPBAMSNE Lz, T2 ZOZETOFMZ 50~500K DLW EHPH TRz & 2 A, #N
BIROMERAFEDIEFE N EI N b2 T L7,

FIT, BERTCMEBFHOBELIEEGHE 2 v AV L CTEERICERT AR E2, WKBEMZ
HWTEEL, pn#EEGZHENS P Y AVEREZEIHLE Lze 22T, SICIXMBEERMD NN Y FigE
ZHELTCVWDLZLICHEEILETT, MiETHOE I TZRICBWTT MICHFELETHS. b
ANVBRIIMEEHROM BHICERTLZLENHDVEFT, 2F0), SO AN T+ Y OFGHPUHA
ThOH, TOFE SICO M FIVHERIIIEFFITRLS 20 T3, K2 IZEBETRHONLSIC pn S Y
A F—FoMGnEEE, BETIEIZLERERICH LTIy FLAKERLET, 22T FEfiE
FlRDTF 2 VAN PN ANV EZE L CEHRE L2 TT . FEIORT L) 1T, EBT— 41k
FHELZ N Y ANVEREILCHPITIRIZREICERTAI DI FE L. ZOLHIT, F=E¥r 7
B 10% em® PLE® SiC pn AT, BERICBWTY = F—tE (74 7 VXAV FB M A)
TXRENDLZEPHLNIHRDFE L. FFESNLRKEREESY 1 mA/cm? E#ET S &, SiC pn
Ba oY = F—HEERR (RKERME) 1258 MV/cm ERETEET,

[1] H. Niwa et al, IEEE Trans. Electron Devices 62, 3326 (2015).
[2] M. Kaneko et al, IEEE Trans. Electron Devices 67, 3329 (2020).

SiC pn diodes ~ simulation
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A Z DNA2 ES HABEDETFHENEMIEEIC K 2EEFIHRE

DNA 3. BEHEMOBREERC Y V7Y - BEEOGHR R L. B2 MR T 2 Lol TEELRE
HZHSTEBY, TOMES X OMRWEREEZ S 223 5 2 &3, ARRERBHOLZE/R 2 M 5
FIZBWT, SHRIEAEKRGFOESE - EESHZHEET L L THLEANREL > TS, DNA K
ARNTT, B, AEEO2ESEANE (BDNA, K1(a)22H) 2522 86N TWEH,
EDFMTTIIAEEEOE (ZDNA, K 1(b) &) 1I22L T 5, ZOL%EfEED DNA &, [R5 ]
EWHEN D & V87 EEE AT O B RNA AEBGERRICE S T2 LDAONTB Y EOEEEN S,
XIS RTHEICL o TEOMETH - BATAHED SNTHRAD, ThT T, AHRETICBT 5 A%
% DNA B o @ik Bigt i3 EB L T o 72o — ). DNA OWEIRE (REEWNEE) 35
BB Z V2L DNA OFREICHRCEBELTWAE L EZ2 5N, %% DNA L A% X DNA O
BREOEREZHPLPIZTHI LR, ¥ V7 -DNADOKEGA D= AL %HHT 5 L TRELHY
THELEHIHHAAL T VIR EANDOISHICEM LT 2 EBUfEEhTwd, bhvbiug,
DNA i f2 JEE CIlEBIEE 3 5 2 L 5 R AR (FM) Blo JE-1- B #MEE (AFM) % H
Wbl WlHOL%EE DNA LHisk R /E% & DNA # S0 L. i F Ttz IREgIcdH 5.
INS 200D 2ESTAMEZ DT LANVTEIETLZEICHRTHWOTHEII Lz, 720 2h
5 DNA O EIREZFHII L, A% & DNA OEMEEIZG 5 E DNA [T E W GFEIREDE5:)
ZEEIHNWE LY,

] 2(a) i DNA ® AFM 4% 779, DNA LIZHZ 2FBARIEIZE S AME IS L. 5 ADTE
E5. REIIERIL W ERCEDN, ZNENHRENEFREANTREINT VWS, DNA Ofgifiz, <
RRT BAEHEE I o TVBH, TIUIAEB E O ZH ST AMEDFIICH YT 5, &SI AFM 7 4 —
A =T W KBS - RS KMHEMEHIOS vy ¥ 724795 2 L2k ), A% % DNA
L% & DNA ORMEMBEEOENEZFHIIL, A£% & DNA 35 X IR THEIH I L 28D
THL2Z L (K2(0b) #B8M), AiFZIZ. 5%, FM-AFM 2 W) J A7 —= VT3 FEE %
AR F OREFEBIE R W TR, S 51213 F /3 F 75 ZFHHRe 0 FAERSE OB S~ E R L
TWL ZEMifE s s,

SEW

1) S. Ido, K. Kimura, N. Oyabu, K. Kobayashi, M. Tsukada, K. Matsushige, H. Yamada, ACS Nano 7,
1817 (2013).

2) H. Kominami, K. Kobayashi and H. Yamada, Scientific Reports 9, 6851 (2019).

)" %%=DNA

A% E DNA

X 1:(a) BDNABLY (b) KX2: (a) #imic B-DNA, FREBICZ-DNA 2 H DA DNA D
Z-DNADSFETIV. Bh  AFM&. & (&) OXRENIEE BB 277 (X12H8).
DF (F) OKHEIEET (b) BUHEED DNA OXKEAEFZE LS. mHEOBWERITESED
IVOEE BIE) ICHIET 5. <, PROEFNVICEAZ VERIEHEIF UV EE2RT.
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[EXHIEICEL 27 + b= v 7 EREIREBE O xER%

TRDNEH Ny 7 7 ) ¥ 7 RNE A HILIE O S ZOUREZ T v 7 ECTERT 5720121
oz UM RIFBIRAGF T & 5/ WIREG OB, F / LIREGITRAE L 76 L - ROMEAMERIZEE
DR THA L=y MEOBM, B XU HRGH TORRIERDOEB 2 EOMENGFIEL T,
INFET, KAINOBRRBEDINWEFFSMAE2 b OMADO 7 + P =y Z7#MmE VT, 1) Xz
ﬁ&%ﬁ’ﬁ<ﬁf¢é’k@&%é%®ﬁ%/ LR, 2) /7 WIREGA~OCOM L ANEE, 3) F

RZFH O NHR R EOM 2 MDD TE F L7z, 1) Tld 10ns BEDORWIETFHar & Fio Gl E MR
ﬁfﬁWTé IR ZEBIL, $7220 X9 ZHIRFIOEPRIEIN TV LHIZT7 + P =y 7R DJH
PRZERTEERL 2L T2), 3) OBHEOFEIMDIToTEFE Lz, 72720, 2), 3) BT L
YECTIEF v 750 5 OGSV ZORENC X 2 Al v U 7 AR ZE v Twizz0, KRB oFHELY
RPLETH Y F7-EEMEFTORIEIEHET L2, 40, 2V ay®7 5 b=y Z7#hF v FIZHN
pin EEEE L. THICESVIVAZEHML TEF ¥ ) 72 HEITTEAT LETRFHHFELEAL

L7z ZORs ER T 0 v 2R84 RS OB AT ) REHOUHE O R 2 B L, Bvibr
Farl BXWEPRFEZW S E Lz SHICE DK TITIIRT X 91T, 3 IR R T ofil i H

JEREE C OWRE BRIV AN L > TELS 5T LT, ks A ICER L7206 %E JHRE B I2Wr
BIICHSE T A LI LE Lz SORHERLIE HRWICEIDE IR LZERL. Thoo
MCMlER A HAEICAT) S TRRICA D T3, OB LR THE L= v M OERIERE LGN
77 AN —OEBUIOLBHLDOTH Y @ELGHIEICHT2RELHEL ST,

SZ ik : M. Nakadai, T. Asano, and S. Noda, Nature photonics, doi: 10.1038/s41566-021-00910-y.
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1: (a) 3#iE#H (AB,C) HERDERR, (b) 3HEFEBHEEROEFET— FHH£IERE C DRRDE
BICE > THIERICE(L T B1%F. (0) pin ¥ F—RICX 2R C HlEE 2 8T 3 HIRRFHEERDHK
FHEMKETE. (d) HEREHESABRBEBOBER, FEREEZREOOBMFRRIIMHETZS &L
DICHABICEMPBEAIN TS, (e) KREXEKERIER, FEEENIIC K V) BFE 2~3ns fHE THiESR C
DERDHIRER A B Z Y EEHIRFROET— FPEBAICE(LL THIERADKES BICEE SN B,
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EFHEIZEE EFERIFSE
http://www-lab15.kuee.kyoto-u.ac.jp/
B @R F-BE— v FIVETLLF DTy T -BELRY 7 MOBRAEICHE T T-

JETFIE, TR S 5 0 TS U CH TS S L 25, FffAE X1dNh 5 b ODBFET 5o
FMARIC L > T2 A NVT =MD THICEL L, EREEBICESEL S, ShZFMAET 7 e X
Ko BOE, FAY 7 FZ2BBICHET S I EICE > T, BEOYWHOBMA TH 5 FR TP R
BRI CIEFHBTE v, RAOK TIZXA2MEEZMHTE RN RBIN(1], 422008
BoOFRM KRS 7 b2l LA ZET L. MEIIREOBRICEZLZ LML TWS, 2% King
plot & X5, RHOKFIZ X Ha0512. King plot I2IERILE 2 L &85 EFHIEN TV 5,

King plot OFEEATARZI2IEP % LD 3HOFMARY 7 bHPUELR -0, 4 FHY oK
ZLOREEZHOVWTHET 5, 4 v FIVEZT L (Yb) 12id. BHICHEL v, 2B S O 72
WIRELFIAARDS S FiE D B Lad, RGO EER L L THWON 1T E AR MIVRRIEOK
B ETRZERZERLOOT, ARICHE L 2eETH L, AT EHFOEBZHIELT YD @
WA F Y b T v TOWMIEZE HED TS RFZEOHIE D LIFEIOBBEEKOMNE LU TH Y FKx
b AT HER DB M O P gL CRBRY:) & L FCHFZE % G L 72,

K7 TId, BEDORNMNAKZ RN L TH—A F 2% N5y I THLEDND L, WEFENAAD B IRIEAE
Wi, AR 168, 170 172, 174, BX Y176 T, ZHNZ1 013 %, 3 % 22 %. 32 %. BLX U 13 %
Thbo €T, FMAKDERNDIZDIZ, 2B X 2064 F Y Mbx 5. Yb F1 % FEEHEAL
SN T TS 545 LR TORMAKY 7 b2 T, FAZRIRLTA + b d 5. FBk
TRYbERARE LA =7 V2 ML TYb EFEZE -2 RIZHESE, /142 Ty THTHA
FoAbT B, FHLTWAF =T VIliH b D70 BT —20RBICED Ky 79— L0 1346
LR OFEMARSY 7 MHART a8, FAERDOR S /NS 168 % B 4 FEE O BEFRA RO B — A
FDNT v FITFET LTz 2]

[FAR 168 DH—A F >~ b5 v FHTENIL King plot ORI L VNS BATHEN S THRTE 5o
2T A F MBI K A FEMAARDORIIZEETE, NIy THOALF =T U O AETEE
T A HAAE 28 U CRIRAFFEABITL L 9 £ 550 A + AMEEED B ZEHE L ) b F g,
RPN SVFEMAETOR A F Y OEAIES TH 5o

A TIX, AR 013 % ORI 168 T3 100 1 % #8 2 T
WLCTPI vy FTELIERZRLTV2 3]

EETIX, BYD oW TIE L = =N E R 2 DD &
BORNMAKY 7 NBIARPZE S 70T, FWMAES 7 N 2SEEH O
E#% L King plot Z HWTRNMNVAKY 7 M 2HEEL. L—%—}

12000 |

| ~l
1 | .U“

| - |
2~ 10000 | 'M
=
H —-— |

41 90

dL:L | 5 I,mwwwwu.uw{

WHERE LT KA A OB RIS > 70 YO RF ) e

0)1%%75_’)% \/‘f?lbirll:z. L7 [4]0 ML®1%1T$%??O T %®Yb* @ﬁ .IPJle'-J 0 500 00 710
A% il BU L 7290650 B 2 USRS [5]e 1372 Yb" 2% L
BAINTW2, B Yb* DEK, 1T 21A 25

COFMGRIZEES mmBED N7 v THBOERETHOLN KRSy TEh3EVICHELESEMLT
7o5, WEEHBRSGICH VA EE 08 mm BEOLDOTLEA W5,
W2 L7z [5]e BRI A OWF 7B TR RHER D[RR S 7
MIAHED E 300 Hz THlE ST, King plot OIS SN0 89 i ST 5 [6).
R EFTCTEBIHEATNSLDT, FAHENLIERIUIGEEZ DIV,
[1] C. Delaunay et al, Phys. Rev. D, 96, 093001 (2017). [2])1IFLiZ4, HARMHS4 2009 FEFRFE RS
26aZF7.
[3] Y. Onoda et al., Appl. Phys. B,105, 729 (2011). [4] Y. Onoda et al., Opt. Rev. 18, 365 (2011).
[5] E¥FI3 2, HARYH 22 2019 KT RS, 10pK14-12.  [6] L Counts, et al., PRL, 125, 123002 (2020).
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HEEXAT 4« 7HE ACE1—FED 3 9H (ABHREE)
https://vision.ist.i.kyoto-u.ac.jp/
PORED?HERAVE-ZRTEIRET

Polarimetic Images Angle of Degree of
Under the Sky Linear Polarization Linear Polarization

K1 BATEREL LEAEHKEETL LZRTER

Surface Normal

{42 955 < Wik O = W IE T ARBETE 1 R ey, 900N 307
Z OIS DL S 5 6 b 2 R BFED S R :

Twae LA L, BEOBRED» SEp L7 e | ey
WEECDSBAAT L BEMATE o

RGB

AoLP

BEIILTET, BHEoHTmELLsd, K A 3
HIOW 2 S DB & ) BARE RS 5 ) | .
WEEZE 2 7 Uik, ol 2 TRk A3 iE o] & .
RETH HDNREEZHH T 2LV DH 5,

AWFZETlE, Ol 2 2 ARTE 5T A3 ] HE T 2 BERETOREDE
W E T AL EOLRWEFEE LT, 2
DRI AT 2 W72 ZRTCIIRE T T 28 L7z (1] Wt & . B o BRI TH 50 H O
MERY D52 & Ty WEHDRH-> T A (REomE) L) EAVy (REE) 12X - TH
FDIRENRFEEIN DL, ZORIIFEHRLTBY., FOFENESAIZ Rayleigh sky model & L TR TE,
M2 IR T X912, WitomE (AoLP) LEEE (DoLP) &, TNZENKERE TR KL Lot
JEERHEIZL > TEDDLIENTES 23] ZOELIGIE. B OWARKIIZHEIT 5 AL > T
ZDRICIRENZAL L. WIKRORICIREE L 22 5, 1OETPS2FHE L 3FHITRT L9 IZ, Quad-
Bayer Z W2 Rt H 2 T CHAE T2 2 LI2X ). ZOWREIIZBT % 5 2 W GIRE 2 — o Mm%
ELTEINT A ENTE S,

FAlL, BOWGA ZESEM L LoD, WREKR S BT 2 HEICIREBOZAL & Lot % [k
WZRDAHZ LIZE D — ORISR SWAREKRR OB ZIEIR () Z2ROoohbs EAEBLz, B
RIIE E S, KEHC L 206, Zoft. BLXOZENLICL - Ttk Sz BAL o EHEo it %
KT IEMELETNVEENT A, TOETIVICBIT A, Bl SN2 FHEGIKRE, ZomCREOMEIRE
HWTHBEOZE 7 e ixh Ly EBICE L 72 mCIREZ G- T AGEB L LA #HEET 5, I
WD, B1TISRT L9, BT LG &2 Sl 2 ZROCIBIRZ L T& 5 2 L 2 F5GEL
720 ZOMIZ, B—LMEOWRTHIIE, #kT 57 L —2OWRICAFELZ#ENTLZ L THNL
RO ZEICTESLZ LR LT,

ARFHRIICEBZEZTH B 7203y ¥ TICZRITIBIRELAITE, B To=woct =& LTolb
HPMFFTE 5, RIS, BB Lo TRA AR ZEMBFIHEZ ) T Wk % & [ERFETIE
WY FZ B HRIZOWT, BACTHEMAIEIREEILT A2 HEE LTEMTH S, (LK - WIS
[1] Ichikawa, T., Purri, M., Kawahara, R., Nobuhara, S., Dana, K., Nishino, K.: IEEE/CVF Conference on

Computer Vision and Pattern Recognition, Jun., (2021).

[2] Strutt, J. W.: XV. On the light from the sky, its polarization and colour, The London, Edinburgh,

and Dublin Philosophical Magazine and Journal of Science, Vol. 41, No. 271, pp. 107-120 (1871).

[3] Goldstein, D.: Polarized Light, CRC Press (2011).
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WBIEYATLIFEE MOBEHIET (KAHRE)
http://icn.cce.i.kyoto-u.ac.jp
[N dH D%y T — DERET - HilE]

KAWZRZE L, Bl B, Rtz Rz 720y N7 —27 OEREZ1T-o T b, B
LEEKITIRANT 70 —F TRYHMATV S, KRFTIE, Iy 7D 1DTHLHNEDDH 5
* v b7 =27 OG- HEOWTRT %,

IS5 A5 4 v 7¥%H >y b7 —2 (EON: Elastic optical network) 1%, HEEANXZ VG % FIZFH)
32064y b7 —27HMiTHb. EON OBIEZ K 112”9, EON TIINH/SA &G H081C, %
ZHEAEREICS UR/EOARZ v ATy bEE) BT ORZEREICS R 2@ %,
CHIZED, ERARZ MVEBROMENZFIHZWHEICT 5. KAWIZEZE Tld. EON OG- Hilf
2B B IEEFAM O 2 HIF L T b,

EON Tid, W/SADKE - R ) EENB 2 LT, HHTREREEAXRY MVEIEDGREY) -
it L HMEND D, CNEWRRANRT PVEFROMALEITS, [1] Tid, H#BP 1+l 82T a7
7Y avE#EHA L7 EON BT AR IbowsE (7797 X0y 7—vay) FEEREL TS, &%
WREERICBWTTIATVINAENY 2T v TINAD2ODW/SADPEREIN TV LR 2 e T
o NMARDLEIZN LU TY D ERZ RS, Ny 2T v TIRADARY MUVATy bOFED M T LR
BAERZATH) & Ty K2R T X CWAMILENET 5, 7777 A0 T7—2a YOFEERD B[]
BRI RTE R E E LCEAE L. SHIERN7TVITY) L2 LTW5,

2] Tid, =VF a7 7 7 ANEHWIZEON 2B 5, JS AN, BN, AXT by, B
X a7#Eh BT (RMSCA: Routing, modulation, spectrum and core allocation) RJRE%Z G LT b,
EON Tl A7 MV odftks X CBEEORM 22T L 912, A7 braay &Sz
DU CTHLUERHL, Tl SVFATT77A4NTIEarsMzax r—2 (XT: Crosstalk) £ a7
2541t (PLL Physical layer impairment) %9 %, a7 XT £ a7W PLI 200l TERE
35 RMSCA €7 NVEMEE L, FUERHHIC X 0. WEAXRY MVEROFHEIM LT 52 L 2R
LTw3,

>
L

ARTE I
ARG

K1 TZ7XF74v7%k%xy ~7—7 (EON) K2 EONICHIRTIZTAT—2ar

[1] T. Sawa, F. He, T. Sato, B. C. Chatterjee, and E. Oki, “Defragmentation with Reroutable Backup
Paths in Toggled 1+1 Protection Elastic Optical Networks,” IEICE Transactions on Communications,
vol. E103-B, no. 3, pp. 211-223, March 2020.

[2] K. Takeda, T. Sato, B. C. Chatterjee, and E. Oki, “Jointly Inter-Core XT and Impairment Aware
Lightpath Provisioning in Elastic Optical Networks,” 55th IEEE International Conference on
Communications (ICC 2021), June 2021.
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EWATLISFEE BHRERANSEF (EEHREE)
http://www-lab09.kuee.kyoto-u.ac.jp/

[FPGA E#E%ZERLUA-HP 2MEELF—FIT > a—-SFICEDCABOFRy MIZEBE
BMMIREY AT L

WEF¥ (DL) Hilik aRT 1 7 ZEMOMAEGDRICLY), RELRLEOHE S A7 203 E5
RAPHEA TV S, ERFRLRMHRFZOMET NV —T71E, v Ry OB EREREZ M- T, AM®
BlrEa~ v F (BMEMAER) LA X7 THHE I NIREFROGISZEE =2 —F VA y b T =2
(DNN)ICHRZ SEL I LT I N L EOFRY IV EEEL I LRI Lz, TROEDOFIZRICED,
DNN ®u R 7 4 7 ZISHWTREMEAVR S 7zhs, HEamdr i GPU OFH 2 Hife L LTH Y, BRI A XH
oM TWD Ry PARKAND DNN it OMAARIHETH > 70 22T SEEIR, NER»D
BRI CEHIEST 5 FPGA ~ou R v Ml DNN OB el %2 M5 L7zo FPGA ~OBMIZH
72T, FPGA OBRSNZ5HH - A BV BHAZRFLEHTES L, Eh - IHHALMEA 2 fifb S h
72 Binarized Neural Network (BNN) #fJH3 562 & & L7z L22L. &£THE%Z BNN TE#HRLTL
Tyl FEPPR LW E W) MES R ON720, BHREFREMH SO A% 2 L L7255 2 1t
+—bx>ra—% (PB-DCAE) ##ET 5., VAT 27 A5 HEERRICOIFE 7 IV IS
%5 PB-DCAE &, uXvy b7 —2OEAE% 4K T 5 Long-Short Term Memory (LSTM) @ 22®
2= Nty bT—=ITHEKENDE (TR). LSTM OEFIVH A ZZEhRD 12%HRETH 5720
w3 LSTM Ot % M3 %50 PB-DCAE %334 F Ji#5, LSTM 25RE/NE A & v o 2
FEOHEHFIIHIE TR, 79y M7+ —24121F Zyng SoC # M L. PB-DCAE & programmable-logic
(PL) &, LSTM 2 ARM 7u+t v % %48 L 72 processing-system (PS) ICFNZFNFEE LT, KE
TV, £9GPU ZHWTHEHIN, KW T, PB-DCAE D/S8F X —F % C++ DNy ¥ T 74 VITE
#al. Vivado Z VT [bit] 774 VICEE L TPL ZHH 3T %5, LSTM I, VY —ADRS N7
ARM 7uat v ECRIFMIZHEITTES LD Numpy 2 HWTHERK Lz, EaRy TS
FHF— 7 O BEERORR, ETEICID, HERBEZREIRL ) ZERLETF VYA X%
95.7% HIIK T & % Z & 2%

Lt ol o T S il

PE-DCAE architecture

| |
| Low dimensional |
1 Iikge feanres I
[1] S. Ohara, T. Ogata and i .‘ ﬁ]. i
] i
| |

Camera u.nages (=T} 4 Convobutional layers 2 Fally connected Reconstmcted images
layers Full- plecusumldemder

H. Awano, “Binary Neural
Network in Robotic
Manipulation: Flexible FB-DCAE; Phrrnlj:rh.mnzrd[hq)Cmmluhmal.-\nln Encoder

Blnarlzed encoder
Mlnumize mean squared ermor

PL: Programmmable Logic = ZCUL02 | Remwve the decoder after training
Object Manipulation for TOIOE Lot e Moy Cosa g (1) | | FPOACL) _ Recoitsnucted icasges

Humanoid Robot Using sl o o
— : Encoder |
Partially Binarized Auto- | | @mime |

Encoder on FPGA,” in Proc.
International Conference on

Tmags featuges (=T)
CPU(PS)
LSTM-based Module ||

LETM FC |

Intelligent Robots and
Systems (IROS), 2021, Best

Training phase Lnference phase |

RObocup Paper Award :. Traming PE-DCAFE with a GPU a) Image features are extracted from the camern image (=T) 1
. . | Training LSTM-based Module with 8 GPU using b Josnt angles (1=T+1) are predscied from mge feanures and jolm I
Finalists. | trained PB-DCAE angles (=T} !
1 ¢} Control the robot using joint angles (1=T+1) :
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BHREMRR > AT LERRBE REESFESF EHHRE)
URL: http://ishiilab.jp/kyoto/
Y TIEIEL /A XTER LN EFRELFEEE

BB L OM BRI & BRISGEIG T 28, BREEo—Mcdhs [mibE ] 12k b ek
L& N5, Google DeepMind #4355 L 72 Alpha Go GEE ALY E 2 X— 2 L4 5) HEOH R F +
YEFVERANPLEZZENSL D, MILEFITEH 2 EDO TS,

SRALAE I N TR CRENE L HENEiREO AER#E 2 E~OIBHPEITw L, L
L. BAEDRERBROBALFE TN T) ZALIIEREBRENP O D, H—IZ, =2 DTy I 2
L= a VRETIREEY Y 7V KREICENL 00, ERETOY Y 7VEIZE IETE R0, 6
ZITHEERETIZ, ANEHEFEMT 22 80GHRAET Y TV EBECMAZ LIETE RV, ¥ 7%
ROBWFRENLETH S, H00, REFHOMEE L F 250, 8 7 conpititid
WL DD, ZFDOUEIEBEREE K E S HL S5 5 (Hoet3i6l) 23 5 Z L BHSNT WD, BlZIE.
WAL E I X DRI S HEBEEERH - 728 LT, ZOMEINESRTEDANT— ¥ %l
FEHEFNCEH S ONGE. HERERE XGRS 2 012, BoEp R o A7 4 s L
THELRFBHEPLETH D, IO ZDOOREDRINZHIRE SN LB ot HHEE ThH b, T4
bbb, BOXEHY TV EORETHNFFZELEL, Thz /S IVIED L LT Bt
HEIOBT HTHEFED AN 2 A4 25t LTl 2 5 2 & I2HifET 5,

ARG B O R e & RAGEEE . R AL E H oBot S B OB #D 2, TOWRE= 21—
Gty bI—21F, B—oxrya—FL=o0Fa—¥hm
Lk =OXEETHE (HH). F—0F7 a3 =513, BHE
WAL FEEO M THLEE QFE XTI, F_OT I~

Zid, I QEFEICHT 2o I E AT 2 % v b — o
7 ThHY, WEOTA—F L, TOHRIHIE AT LTEO dn< | T
AJI (F 7 D BHEI TR\ AT RS 24— hx v a— e SR T,
FThbh, SOFHLY, #RE LT, BoHE6 % I e | | Mt
FHNRET LD BTy T —F NS ND I EAWEETE | B i

5o 22T, HEQFHOHMWEEIZIZDL > TV RWVWOT, Futy Eomected

WO F B 28 s b O FEE Z HET L 2 Lid kv,

FREBALAFE O, LELiary¥a—r—204%

HTH5DH Atari 2600 Z FHWTITbN b, FRIZ Atari 2600 DWW DD — KB AT GRER)
DOUREZ IR o BEDD, WL OPDEATHIZEIZ X BHEEEMOBTRL TWAE, ATER, kT
LT/ A X (ZoiE %) (x> F3 5 2 & 2% %, ¥72. Star Gunner (T
BU/E) Tl ETFFIEREICH L TRIBICHWEEEZE TV, I, /4 XX uoEoftat (Y
i FOBE) ZHET A EDbhb, ThUL, BEFED, ERELD D RIFICFEEI N &
FEWKLTWS, ¥

! Criabe Actwiiianal Mo

7ro ENCEICIE. B o AVERSARALATTACK STARGUNNER ADVERSARIAL ATTACK. BOXING  ADVERSARIAL ATTACK: ROBOTANK
BliiEs Il —% =

OFEHHEIZ BT

b ARFPFOENMEZ

Average Score

s & ® B B
Avorage Score
A SL00

/R L TWw5b (Ohashi,
et al., IEEE-Access,
2021)o

Moisa Magrstuda iy Moiss Magnauds
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ITXIIVX—IBREE BRI —29F (i $h) HE=E)
http://www.em-energy.energy.yoto-u.ac.jp
[FAhY I TIX2IlHF5 3RITMHD F#HF1F3I 7 X

MWFFEE CTIIRESGH CAOBER T I A~ & It L2F 2w b= X275 A<D Lk
WBLCTHE - I 2b—a v EEBRBTOTE» LML T T,

BUE, B EiFZe CRAMAEBANINIZEN Td % ITER (FERSBMEGEBN) 25 IMIEZTTH Y .
2025 AFE D S FEBDIEE D . mAEIIIIMBUCLE L T AV F =0 10 5L LR G = 4OV F — % il
L 72 REE CREBE SIS AE SR D5 T o TS OBRIETIIEDEW ICAbE T ENTEF -V U %
NV TROEROFEF ORGP EE > T E T,

IR T T A< OGS CiAd & 2 23540, RO T 2LENHLDE. 77 AR DETIAR
WX hEZNEZMARALZODBEBIIANT ¥ A L72IRE, BARAENEN (MED) Ff% ol
52 ETY o MHD PN D 3o 72RE TR K1 ISRT L) ISP ANTIRO b—5 20 (%
KIE) 2RV RLTBY, IR IOWIBOEICH L AD SR TWES, ITER ZED A< Y
RSB TIX, ORI ZIER I A VERE 7 AR TRKE LBIRTHESTBY . — A2
SFEE AL TWE T, Lo Ly EFEORFZE0 MR PR R 2 SEERe 5 1 BT AST REIC 2 % &\
M TE D EE2 5N T4 B O JEdh Bk
MNTTAIRT NI 7RTOMLRAD R I EZ L
T WREMEDS R S N T & T L7z Yo Il ik
L7 TEREMAL DD MIIIEE T L4 DT
EHEDTVE T,

—flL LT, 79 A BRBBEIHZICB T 2 Il
BHOEEOMEEMNL T T ALEM R ke %
JRRTT I ABEPEBMIKT LA, 79X~
DELIRDUIEFIIE D 3/2 Fl2 LB L THIIN$ %
7o, TIATERBEEZ DL LETA, I
BILIRD OREH A 7 — VB OIRERE R E 0 57 B -
CE b BZREG COMENIHEEE 2, N1 BRFTEEEN D MHD FEHOH.

o . ! BAOBP AhFROE @ESHE) %2&
KRELMBERZHE LI T, Z0& XEHBEROMBEIC UEL. 75X EELAD TS,
el B DS D B E 2 0 X ) ICHBERENL, &
TLIRFERF O MHD F ORISR ICK & 2wz 5 2

5, BUE. YR TINS5 OBE DN % W hg
AL wHeyIal—Yara—Fo%k%
ToTnwFd,

/o REDOEBRTIET I A<ELTHEAET SR
W77 A BLG 2 JIil 3 % 720, Rk 2 3Lg
BEIREY; (RMP) & 3N 2 JEdlons #Rmiss 2 Evin L.
B, 3 2 IR 2 R TR AR ETh T
0. NS DI FEDS KT REBICET 0% %
EDTWET,

K2 TJIXVERAREIC. EXREROS
WAO—-XPREHOEETHLER
h3RER
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SFBEMRR £FEBEZEHREAER L—4—-—AKEBEREST (UAHARE)
http://www.rish.kyoto-u.ac.jp/labs/yamamoto-lab
[GPS ZEHBZAVW/-EHBEEFRIATINEIZ7 1 —DEE1L]

A BRI S A 5 2 (Global Positioning System: GPS)
FENZHN - BEROREREL 7 5 TH DA BEERHINC s B e
DRV SN T2, 2 BB 2 O 51l A an
5 EHEE R 042 %E % (Total Electron Consistent; TEC) P i,
WRDOEN L, EHIZEDPETIX, E P FEH RIS
1300 iz Bz AETHEH DL Y b7 —2 GEONET %
WHTHS (M1), F4ld GEONET 250 TECH M 7
T=FDNETT T4 NI L. HAREZOERERE w——

ELaL

WFHIED 3TN TE 72 (CUBRERT B p32T g “flnfﬁ”;
Witr)o AT PEIIREMNT SN ZRETH L. BT 00 I
LR FERT & OBFER 0 b &\ 2016 4 4 2 5 42E 200 F T 1T T
H2SOGEONET VT M5 4 AF—s &vizbE2rs

74 —IRBF R IR, B S B EAO HBMTE RS |
15 532 A L Tw5 (http//www.enri.go.jp/cnspub/ — mwltmet
tomo3/) o ~ - .
Bife, 412 GPSTEC 1A 4/ Y FHIIC X BTH et s 0 wofn?
BETEELERBET =72 M0 LW B2 % o °

LTWwWb, 447V FI3%MHz » 5%+ MHz # D&

Wz L2IZHES L, BEEE»S OGN EZHAWCETEELZBHNT 5, £E42FOAF T TF0n
Z A—% NmF2 ((RKETHE) L hmF2 (BTFHEENRAKLLZ2HE) 2HWLZ LT, FRICEEN
M OHEEREFEDSIN F L 7ze K2 IZE KSR St Patrick’s Day 4 X v s OFFTH %2 /-3 18 (B _35B)
POHEN (R FE) T BAZ2EEICBITLHEE600 km ¥ TOETEEORER - MG/ % 55 m
FIRL TS, B - BE2Z bR, BREP G T L2 T2 HMICh72 o TGEF O HZL 2R TH, #
ZHAOHIZIE Dst A4 7y 7 2 (M oFEH) ORT & ICEFEEMNED L, BEHBEOEENS LTI
WMULEFL, HFAICHELTWL, ol EFICBEw—EE2RLTBY), XBADONES S
T4 — RN DB Z R TRERTH B SHRIZZOEBERFENOY) 7V 7 4 28 ZHIBEL T,

2015 Day of year (DOY)
™0 ™5 .0 6.5 mao s mo m5

Time (UT=LT-9)

X2 2015%F 3 A 17 BICHREL ZEXEHSE St Patrick’s Day 1 N2 b OEHH,
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$FEMRFR SFEEFERARMRR FHEEMIRERESF (MNEHRE)
http://space.rish.kyoto-u.ac.jp/kojima-lab/
[HITY —NAM I L 2 BERDRERSIEESHA ]

WHARKELEDS 10EFEB LT ETH. MEERMNICB 2REBEREHEICET 2REIE. BHAED
BLTWE T, AA-bid, BREED OHEERTOMBEIRIIIEZ Mkt L TiTo T E 9, EHFZERH
SN B AR ISR O R EiE g L LToM%EoM, £ R EE2HE3 5 7200%
By VR A BEREL. —BOBL2IZH)IAL BAISEHELET, M EZ I TETVWE
e

WFIBRGE & L Tl &ia 2 IV 7-F2e 2 RIS THEB L TEX F L7272 REOmERICE
JAMRFERIE LTy BT — XA L BB ROV TR Lz vw e BwnE 3, BAEH VT
VB HBRTH—_AIZ X B EHINCIE, R EHE S E TR A e i 23h %8 L 72 GPS #Bh AL S 5 8
#2252 KURAMA (7 <, Kyoto University RAdiation MApping system) #HWTwWwE 3,
KURAMA IS #ETHI 2 BB T, %®HMF%%77WF%—A BETHET, —HFBLTTF—

FEEMURET, v BV IR ERIERICBESG LV AT A TY, I —_A AL LTiZ KURAMA-II
PRSI, 2H50Y yFL—Ta il (CsD) Z2HBLTVWEd, 1HHIEIZEMHEEERB L. b
)1 BRI TEHUNZETE) FHT WEEISORBOAZRIELE T, 202 50K HEE M FH T,
WRIOBGEEETZ Y 7V 5 4 A THE X SGHIZAT O F2SHE, BRI THICHEBE I N TWw 5720,
FHE R LD 7 E QBB RERTI 2 B HIZAT 72 9 HAHE T, FAZ2 B 13 2 O KURAMAAI % v T,
P 3 D BRI U B DRRIFZEAL 2 GHAl L el T 97,

B L OBRERE O —F % TRIOR L 325 WEEICBT 21T X A2 RYE. 2N o Bk
PDOHRTHY . a3 CHOBEHR, B IZOWTIE, — KRB EOF FHE-Tw AL D) T,
ZD0, FAIZKURAMA-II #HWwWb 2 & T BEHMOERERFEOZIZBWEITTWEIT,
MBAMAH®ﬁﬂ&ﬁi MOBEIZH D L) %, HEOEEOY YT v 7 GHUKRIIEY 5 7

WCFR) EIEFICROCHBEZ O T — % 2 R 2 ChREFICERIT 2 2 LR 5 (Ko H T —
N—A KURAMA-II ®FHIKER) T3, HIES V7)) v 7oy v 7)) v ZRBICHFEEE~NF D
IR Y AL SRk N F%#ﬂ%?%ifk%ﬁ#ﬁ#bi?ﬁ\MRAMAHH%m%??CK%%%E
L ENMKL 0, rHNET IS TE T, —4, MEPH L ETEERTH Y. 20kg
BED) 29 72 WAVEBLAHENL I EITKRETT, 7272, HBRHH ML —= Y 7 2fTo TV AK
SR FETOT, EHPHELRFIE) > TOTIrb LEEA,
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S FERERERARR £FEEHRCASET EEWRE)
http://space.rish.kyoto-u.ac.jp/shinohara-lab/index.php
[T > TFHICLBPERT 1YL XEEDOHE]

AT EEIZEE CTld, A4 7 0 OER Y T AV F— Rk ik e LR L7z 22 fn%il
TAXY VLV AEINERIZET 205852 1T> T\ b, ZRREI T A Y L ABIERE, RZET V7%
MU CHEBEZZBPICHFELTIAVY L ZHBET S HTH Y. iPhone X Apple Watch ICERHI ST
WD BMFHE TR MIT ORE L2 LRESHRNE B L CRBBEO 74 XY L ZABEIERETDH 5.
S, ZRORBT v 7 FRILCHIPHICEE L CHAEIES 2 22 10X ) BRETOMREL TR L
T AWM= A 7 aWHEOWRIY A OWTHANT S OSF Y=y 7 L OILEIZE),

0T 734 ARENA ViK% & AWK T 5 754 AT L THERRE 2179 7201213,
MR AST 2 BREEZBIKK LoD, ZEF N ACI D KRELERE2EDTSELLEND 5,
L) BREBEIIBVWTRRKARBOEET v T T EHWTE =27 4= 7 3$528I12L), Z&BT
WA ZAEM ST E =22 BET L e THS, LHrL, €= 74+ =3I V7 lATIEIEE
TYTFEZBEBTNA ZAOBICWERYDH D L E— LK TET, BRIV E W) FEN D B, BUE
WEEIT> TV A 5HIH~ A 7 0ERETIE, 2ROT7 V7 F 2 Z NSO L TREL. €hoofr
MEREBICHBETA2Z LI oT, EVRA UV IPNORBEL2EHT L, M1ICE—275—3I V7 )
ERMRT VT RO EROBNEED i % RS =LA T7 4= V7 HRNTREET V7550
E— NIROSAHE S, R RKE ORECRIN RBEN L OND, — 0T v 7+ X TE%E
UiRDEBEDORIZEIVPETLTEY, KEOEEDL /IS, 2O XH12. KERE AR THH
END 10T 75 AW LA TH D ENnR D,

LU, ZHOEET ¥ 7 FOMME—>—2flllT 5 7-0121F, ZERK»rOE—3 VE5 % %G
L. BT v FF T —a  E525HT 5 2 210 L o TVAONE - SolifiHO B 2475 L ha 5«
VI T4 THRB I THD, LHL, €= ErOEMICETAHERBNIKREL, E—a /7
OB E REEBERE R ECILENH L 720, BIHEENTH S 0T 734 A AME L%
bo TITARMETIIZEEIOAZBI L MHORBELEIT) FEEZREL TV (1, 2hilko
T ZEKEOBICEL ST, O (V) BEOMBTHNAMOREILS TR TH L I L 2R L TW5H,

AT 16 BOEET 7 F &2 HWT 8m x 3m DZEMWNICKHTEZ 1T EiL & 17\, 5W EFERFIC
6mW LLEDOZEBEAMHERAL TWD, SRIIEHICEET v 7T FORKEHR L, xEENZMET5L
EDEHEDOZETNA ANOFKHREL TR T 5. AFZEICL) ., BREPDOEKIX TNy TY LR
D YRy FI—ZFEBL, BIZTAY L A% 0T #HE0FEHICELGT L E03MFEN 5,

2.5m

(a) E—Ah74 37 HRA, (b) HWTTTHHR
K1 BFRCHBTZT7>TIRBEEEHRES

(1] WA, &H—8E, Mnsath, s, WmHInE, oz, WEIE— AMS5E fEERER, Ny 7 A
Fryvd) rrefeizaiiniiili~ 4 7 i ERE{E% Y A7 40 GNU Radio 12 & 55%", 54
@ (B), 103 (11), pp.559-570, Nov .2020.
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[ Mass Transport and Discharging Dynamics of Redox
Flow Battery for Power Supply |

[Studies on low-field functional MRI to detect tiny
neural magnetic fields |

(h 55 70 s R s % 2 2 % IRRESs IMRT (2B 3 5 0F%%)
[BRA—N—=T7 ) v <7 %y sOBERNEEILD
Wkt |

[ Reduced Ordered Representation of Eddy-Current Field
in Nonlinear Medium Using Cauer Ladder Network ]
ERIE R R IC BT 2 B O Cauer B 15U 0l %
F7-iak 23)

[Study on Electrical Generation and Manipulation of
Spin Current in n-type Si Spin MOSFET |

(n %I Si 2 ¥ ¥ MOSFET I2B1) % A ¥ VDB E
1% & BRI B S S IFgE)

[ 90 80 s i - IRTBHE 2 D FE B & H— SR~ DL H ]
[DNA + )7 I # W72 EEKGFOREB X020
W R AR AFM 31-iff
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A A D% & BN R CIERIEIZEE 3 A %8

[Event Centric Approaches in Natural Language
Processing |

(HAREHELHIZBIT A A XY MLT 70 —F)
[Refraction and Absorption for Underwater Shape
Recovery |

U3 & WD E T MBI & 2 K iko 3 RoTIZREIG)
[ Visual Data-Driven Millimeter Wave Communication
Systems |

(M7 — & BRE) 3 1) PalfzE > A7 4)

[Airtime Management for Low-Latency Densely
Deployed Wireless Networks |

BT EER A Y N T =27 D2dDOIT 7 4 ZEH)
[Importance-Aware Information Networking toward
Smart Cities |

(A= bMI T I 7-EEEZZRE L2 ERAE v b
T—F% )
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[Robust Service Provisioning in Network Function

Virtualization |
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[Energy Efficient On-Chip Cache Architectures and

Deep Neural Network

Accelerators Considering the Cost of Data Movement

(F—BHIAME2EE LAV —EOEH

Fy v a7 —F T FvETA—TZa—-F IV E Y
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[ A Study on Integrated Thermal Control to Improve

Intellectual Work Performance ]

(FNIMPESE X 7 + — = ¥ AT LD 72 @ O A i Al 18012

B3 % H%%)

[k FAL - B H BRI BT 2 BELEN %2 E K

L7281 AT & Ok ETH N B 5 % kgt

[Novel Beamforming and Antenna Techniques for

Microwave Power Transmission in Radiating Near

Field |

(R R~ A 7 a kBT =27+ —3 ¥

TROT ¥ T F MBI B HE9E)

[Novel Analyses on Single Shunt Rectifiers for

Microwave Wireless Power Transmission ]

(A 7 OB > v 7 vy v v b &R Ia
DEENB X OHT T B3 5 F%E)

[ High Power Microwave Wireless Power Transmission

System with Phase-Controlled Magnetrons |

(RLAHBIE < 74 ba v &2 W2 KB~ A 7 0 dE ki

BIHEEY AT H)

[ Receiver Design for Highly Mobile Wireless Regional

Area Network |

(E R B AN ERELE v A T 2 2B 52 EMICE
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[Mass Transport and Discharging Dynamics of Redox Flow Battery for Power Supply|
SM2%F11 B 24 HIRE

BIBHTIIFHAETREIAVT—OBEADHELEDOSNTBY ., TOHEMEI > TEEBMOEEM L
In Bk ENo0H b, KR EII 2 EOFAENEI ALV —OM NI Y -5 -0 KM E T
Fa REEE A r — VCEENT 5, NSO ZEDIEEBEICI DV WINT 5 2 L BFRNT ~ 2D
FRBIMEOMFEO DRI L SNTwE, FRBMII VA -5 — L) ERVIDERE L RT
— I CTHEREMIZDIs TENEZIH TE 5720, IRIAVKH A —VTORAETNREL AV F -0 %
IS TE S, ZDH, VF AL+ VBEBPL NASEM, Ly 7 270-Eihh EOERM
HEBHOMIENL L ED SN T WD,

LRSS OMDENZIEDTLEEZD—D L LT, BHNHOWEBE IR TONE, HEBA
O FEHE SO E %wﬁﬁ% L7-ETRBE L., EHMNOWEREICH T ONE, FEILDL S KER
Y HESH & LzKE, BWYEBEI ST E ﬁméﬁﬁL‘@méﬁﬁﬁé%E&&éoy<@ﬁ
B TIZNROWERBEINITE 2O THTE T, WEBEIZ #2720 & OGO &
Wol77a—F2nE b5,

Z9 L7z, AR TIER Y I X 2 EREOMEBHEZ ROV Fy 7 270 —EilIZEH L, FE
WALEE A & ORI X > THWHEBEIC X 2EROEHZ MM T 52 L 2lAh7, Ly 7 2708l
FRBBEDEAOZERLO—2TH D, K1UITRT L) ICEBEEH O >~ 7 L BIER S % 5
HEEEL7ZDDLULOREREINE, IVTIEIHREISIC X > TRISYWH»HE SNE—F T, ERE
DIFBRIZE > TH v 795 RISWAMHE S 5. QBICAMSHIN L 72546, v VINO BOYiEE R
LT v 700 IsE 252 1 U, v SRS 2AE L TWE ?ﬁuib BIRIHEE I NS,
&/7#%®ﬁm%ﬁ%£ﬁ%&moiéh7x ZIIBBHEHETH Y, TOMEHETLZETL
Fy 72 27 0—@2WEREIC L 2BROMBEEZZITE 2 L L AMNOBIMBELHERTELLD
LEZBNA,

$ﬁnfi FTHAMEBBAEROL Fv 7 270 —BHMOKERIIZOWTRHNL 720, UL HE

i lZ 3D S BBET N 2 T 217 o 720 T OFKER. FEBICEMR R =R SOC OfEIZS U T,
9/7aﬁm%%%btiiﬁm%m%aléw EIERWEBENC X 2 BIROPFEIEL S 2 L HVR

BENTze T2y KBBAR Y AT AICHBEHTESL XD ICHEENRZI) ANTEFVZIER L. &
DET N AW TEBRORMELZFIR L, BRSO E T 5 RAEL L KT 52 L THREDR
H2THUTLFEERREL, ERTEORYUEZHERL 72, REFLEZH V2PN IO W TR T
wmAEHMET A LT, AMEEIFICHELZRET LI LN TELEEZLND,

ﬁﬁnivF/7x7n~am’bﬁéaﬁ&Wi@ﬂ@ﬁﬂﬁmtbwﬁ%m?ﬁﬁ?#%@f%
bho TORMAZD LI, MOFBEMEIIRRLL Fy 7 27 0—-EMEOEHFEORFEO—BIC
HEEZBNS,

| source / load |

||k
charging current | || discharging current
|

Y

electrolytel-) e45-::rulyter+l

T -

tanki-) | | Il tanki+]

LI I
3 1 13
- T B | Zell
__~cell stack e L
_ ~_ = "

pump pump

K1 LRy 7Z270—-BHOERK,

36



2022.3

t H 1 2 (I\MEE R

[Studies on low-field functional MRI to detect tiny neural magnetic fields]
(R 1855 7 #iE L5 7 18 2 5 BHLH fMRI (CRE T 2 H5R)
SMI3IEIA23ABE

#EBemy MRI (fMRI) &, MRI & 2 H W CRAEEE 2 5Hll 5 2 FETH 50 ko IMRIIZIE, 1L
WHOBFEALANEIOE VERBRELAETEZIOE VB0 RFTHZALZ MR E{§ 2 XBE$ 5 blood
oxygenation level dependent (BOLD) #E2SH WS TW5S, LA L. BOLD 33t O BIG A
FHINCE 2 £ CITBERFEAYAAET 5 2 R E#Y MRI TL2EHTE 2V E W)l Z A L Twa,
AW T, 722 IMRIFEE U CHREREY 2 B A LB R 12 X 0 5l % 17 9 spin-lock
preparation 2y H L7z. ZHUZ L ) BOLD 0 HlFH Wk T& %2 —7 T, BOLD ®h# & ORAE % #E LT
BB B Y . 2 AP S B IR MRI TOMEH 2% 2 720 £ 2 TR T o IMRI O FEBUZ )T
spin-lock sequence 12 BT % WAL B DN, 2 DD spin-lock preparation O ML & @R AR D
A, MR EfRILY I 2L —3 a3 Y &2fTWw, UTFTO320HREH TV,
1. Spin-lock sequence H1Z BT % WEALZ B O fFEAT
Spin-lock HOfEALDZEE) % Bloch HHEIC X Dtk L. 2 K AIHRBEER & ML P A2 E AT 5 C
k T\ MR ZEH L Twb, B SN B W T, BLOZBEITIEZEE— B &R E —
”\mﬁza% ZEHIRENT, T2, T 7 ¥ PAFEBIZ XY ZOMKTIEOZ U2 BGEE L 720
2. 0.3-T MRI I2B1F % spin-lock preparation O F &) & ¥ H v GE 7 35 O F A
Spin-lock preparation T % stimulus-induced rotary saturation (SIRS) & spin-locked Mz (SL-Mz)
WBI L. 03-T MRI % T, $REIRES; OIRWE - AAHZEA L. Mot v] 68 72 630 0 BE & v 9 BT T HUER
Mt 217> T b, K1 IERHINR TH 2 IS ORIEZ & €72 &£ & SIRS & SL-Mz & H
W72 MR B{RTH %o AR\ OFIHN T SIRS TIIMEEEAK T % D123t L TSL-Mz TIZRE L & o
TWb, T/, BIHEOMBNTR L FEREREH S SL-Mz O D/MES e N EALTH Y 234 nT O
Waih 3562 L0k LAL, FMERIAR—NVDOY I 2 b—3 3 VEERD> O MY %
WR2BIITELLEENLETH D Z L5072,
3. Spin-lock preparation & MR H{ffbY I 2L —2 a ¥ OREEE
Spin-lock sequence D ¥ I 2L —7 a YIZHTAEATIIZEICB W T, W LOBEEIERE I N TV
BWZEIEHL, YIab—va VFERFMICHETAME 2T o720 ZORE. EERME{§ L [H
LEOWG % FHH T 5121E sub-voxel # 8 x 8 x § LA LIZHE T2 ENH LT LARINT, T2
sub-voxel BUZPE S FHER M OBEINIR LT GPU IEFIMEIZ & 1) 28.09 15 DT M = d b 2 FEH L.
ZDOHEREIRE NIz,

!
j}; %t : Ti 0? ,ﬁf‘ﬁ g;IM%Réﬁf Stimulus-induced rotary saturation (SIRS)
- N HiIgAEOEMICE L THEENASEETEL

52 3 ©® spin-lock preparation
2R3 2 A e i 2 e T
&7z F 720 KB IMRI O 52
FAALO 72 D 12 1M g EE o ] 7

c . s Spin-locked-Mz (SL-Mz)
PRSI MRS LT s ommisis L UBEEAERBECRL

WR DG 5 R M s &2 5 %
LTWwWb, FARFHEOILHE
L THADOBERENARS & O HEE 12 B
LTHERLTVE, ZDLH

(a)onT (£)23.36nT  (c)46.71nT  (d)70.07nT  (e)93.42nT  (f) 116.78 nT
VARG 3L TR MRT 0 92

BUZIT 7488 2R L T %, K1 spin-lock preparation &\ =7 7> b LAIBIGERODIEE,
FORIEEHRNROBIBREETHBI—TA1ILERL TV S,
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3 fH (MEMZz W)
[ZHRA—IN—T U3 T2y NOEKBEEEHIEDOHE]
SM3E7H 26 BBE

“A—=X—T7 w7374y b (Superferric magnet) &, ¥ FMEEFIZ BV TRAOHIENZAEH
ENLE—ARIH~ T Ly NORFOXMTH L, A—3—T7 2 v =7 %y MIBIREIR (super)
L (ferric) ZMAGDLETBY ., KWVIRE CHRKHAEQIC 2 2 BRELZFHT L2 LT, it
ROEALBEER M Lo~ 7 Ay FERRTRWHERE DG SN, 72, SbzRETA2L
Ty SEERH L 2w 7 Ay P EHART, FUBRAERESE L0 ELREROEN D v, #k
BIEIRZ RIS 2 2 L TEHOVHEAREZ I LR T WHRESEIT 6N, 72720, $kofgfrmEs 20
X7 A POWHEN2 T UTICHIBRENRTLE) TAY v FHHFET o

LMA—N=T ) v 774y M O it &, MEGHFO—MHThsrEHEVELY 7 7a by
(Rapid cycling synchrotron, RCS) TOIRHZBEE L TWA I L2 EKT 5, RCSTHHIN L E—24
I~ 7 % v M 100 Hz BEO SV EEBTELT 2R L FEIE L5720, KRB ICE» N2
28I A VIZIERWBEIEAET 5, BAFORIRBEREZFH L7z~ 27 4 v NI K OBEKETO
HIRSLEETH O . WHOBE > SIRBRE L B L2 RMA—/—7 =) v 737 4y FOFEIIL
WETd %, T LT T K OEREZ TiEE 35 SR EZ EH LKA —/—7 1) v
773y MIEHNRBEME L TEZON, RZZOBRBEERLHKA—/N—T ) vy 77 %2y b
R A YT, BIRBEERHA—/N—T7 2 vy 737 %y bO#EHICL 5 RCSH~Z 4 v b OKH
BEIIZOWTIZEE LT 720

5 F CRHBREBER A —/N—=T 2 ) v 7 < 7 h v MIET 2% EED SN TE 5T, Rotlit
i LTI TR RN L OV N OBGREERIC X > T, RMA—N=T =) v 7374y FOERAEZ K
L7z

HWRETAT IS B W TIE, F 9 e )7 & @A BT W TSR OB E R (BB
—EANEE) 2RO, TNEAH LB ERAEMICE DV RRA—N—=T7 ) v 737 %y bOKRER
ZIHMEL720 TR, A—=N=T7 ) v <5y ORI VORHBELREWINSELZ L%
MO L7z, ZD%, SREIBIRR I A VERZZALSEIZRRA—/3=T7 2V v 77 5 v b ZiXa!
L. ZNETNOLMBR LM L 720 ZOFR, SEAVNIVIZE I A VORTRIBEAEML  (FFEZ
PO O LY GBI 2 BEWA T 5). T4 VBREVITET AN ORGRRIZIHD
FTHZEEHOLMNII L ¥ 7%y FOWHEEINTIA VORTBR L FEOBIOWHIZ L - T F
5720, X7 % v bOwEY % 3 A VGRS L 2 IHEE D OEBOEREIIR S Rz,

—HEBICE LT, MIERBEEIf VEHEL, SEZHALEA L B EOWLE OB
BaA VogHBEE ZNZNIIE L7z, ZO/E. SREDIAIZL ) I 4 )V ORHIALATKIEI I
T5 I EMERSI NI, T, BEERBAO SBREREGEEROBERMO—D>TH S, LN T i
L 7o S R 8l 2 2784 ZVIRICEE a2 7128 S 1 CTEAE L 722 B 231 FOVEBR DS H R
IZoWT, FEBRIZEDWME 21T o 720 B4 GIEEBORRBRIEr NIz A8 T VIRISE W%
ML E B R O 2 2 L 72453, RCS Oz {95 THh 4 i Hz BEORHBEAITB W T,
% BAL AN T IVEARIIE NI L Z R T L 261 L7,

FLol LT, ROMEGHLTIE, RCS TORHZHE L BIEIRERHA—/S—T =) v 737
v P OEREDIEBEN LB 217070 A== T7 2 v <75y PESEOHFEEIIL > THW D
ANVDOEFRARZRTWRREZI O ICL, RBEEFHIX 2~ 7 4y FOHBE ORFEOEHEL .
2 A T IVEARIMBASRIAR DL GEROBRE 2 VD 2 L2 HHNIT L7z, TORIFEDORRIC
X0, HEE)) - EMEE - SREAEEO RCSHY 7 Ay FOFEHPMFI N5,
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[Reduced Ordered Representation of Eddy-Current Field in Nonlinear Medium
Using Cauer Ladder Network]
GERFEEHRICH T 2 RERFRD Cauer BFEIMER % AL /- MEHIRE)
SMI3IFEIR24AEE

BB TSN OERR 2 BRI T 2 720 IR, RO RES LR b, £ 2T
WEZEL ) 2L BRAE TG 2 EMEE 2 EOHBHEDO DR WY A7 WE &2 5 E 7 VK
(Model Order Reduction. LL'F MOR) OFEDHERELTBY . ZOHN%FP L LT Cauer ladder
network (CLN) {EDOWZEDSTAEEA TWD, KR id. CLN 3% IEMIIE AR & R0 B I e ©
EDLEHICHIRT 2 FELRET 5 L L 0I, MESEZRMIHHEIT 28k L FRTk%
MAGDEL Z EIZLY), BB Z OB L 2 & O RSN OMBEREA 2 3R X &k
FEICHIRT A FEZREL, B 32— a VI D ZORREEREL 72D D TH D, RiiZ &
DRONTTERLZLRRIZUTO®E) TH S,
(1) WEIIFEOBIMEAAMEZ R T 572012, Caver MIBEOYED A » ¥ 7 ¥ BiE /3T A= L L
TSR 2 2L S 5 )5 (First-Order CLN . PLF FO-CLN i) Z#2% L7z 1], wfafigki
A 2777 OBAEMBHTICE D, FO-CLN L, 4 v ¥ 7 ¥ EROHISGRIEOA L LT V57 7N
DRI RER BT 2N 2H>Z 2R L7,
(2) FIg S B FEO MR & 2 R L  RHT 5720 0B ELFE ME A7 —)V MOR) & CLN i (5%
A — )V MOR) ZHlAGDHLELTIVF A7 — )V MOR R L2, BESKLEZ2E>1 52 %
DAL D —EDOSIVF A7 —)V MOR #1E. £ ¥ %7 ¥ EiRB L OB EEORE RIS E I,
g N DRGS0 A % B RITH R C T 2 2 &SRB TH D T L 2R L7z,
(3) (2) < IVF A7 —)V MOR #% IEEIALT 572012, WEALTH% FO-CLN HEICH#E A 3856 T
ERELZ (3. WRARESRELZESA V¥ 7 ¥ OBMEMITICE )., EROFERESVF X 7r—
MOR &, £ ¥ ¥ 7 ¥ BROKHISEEE (FTH). B X, HESEHN OB % M=k R
CHBT 2RO 2R LT,

AKFEIL 5% E— Y BHBAOMHERIIICHINETFETDH 5,

*  FEM(RM) =e=-= Oth e 11|

T
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il o 3

- —_jﬂﬂ'?\ 04 1 H‘-b‘ 1" _\.' ,L? .I‘E—h
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S e . ,‘;\ ,rf “ z o a1
g re: i L i
B E = s L- (RN )
S 2000 é L 1 J - | {5 o -(-'_* I‘-:'-. 1k T T

* | 3 If | Vfeulf
W 1400 [emd | | : E‘
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~40H) - | 200 A ¥
i DK OH CkiHMR DAKIE 000 N2 D4 oe 0r8 2 3 12 14 LK. i® i 1% 8.2 184 156 18X
Time (s) e (s ) Time {ms)

(a) EiLEE (b) ZEON A THEAZE S OHK
B FIRIFIRERESG A >4 7 2D PWM BhRERF OB RO : Oth (3% 24 —JL MOR T 0 ZE %
AWAET VIR, 2nd (3 2 AR ZE AW -ETIVERICK R
3C#k [1] H. Eskandari, T. Matsuo, IEEE Trans. Magn. Vol. 56, No. 2, 7505904, 2020.
[2] H. Eskandari, J. Gyselinck, T. Matsuo, IEEE Trans. Magn. Vol. 57, No.6, 6301004, 2021.
[3] H. Eskandari, J. Gyselinck, T. Matsuo, IEEE Trans. Magn., Vol. 58, No. 2, 6300305, 2022.
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[ Study on Electrical Generation and Manipulation of Spin Current in n-type Si Spin MOSFET ]
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[Event Centric Approaches in Natural Language Processing]
(BREBURIEBICH TR b7 7O—F)
$HM3FE7H 26 BES

Every day, tens of thousands of events happen around the world. People use natural language to
record the events they observed and communicate to others about the information of the events.
Thus, natural language texts provide us with a way to study the events happening in the real world.
In the internet era, a large amount of text data is being published every day. They can come in
different forms through different media, such as news articles, social media posts, web articles, just to
name a few. With access to this abundant amount of text data, how to automatically extract and
analyze the events in these natural language texts has become very critical. By analyzing the natural
language data, we can learn about the events that happened in the past, the events happening
currently, and predict the events that will happen in the future.

Due to their importance, events have been studied pervasively in natural language processing
(NLP). Some works analyze individual events and aim to identify their composing factors from the
unstructured natural language text. Other works, on the other hand, focus on the interactions
between events and how multiple events are organized into a coherent story in natural language. In
addition, many downstream NLP tasks can benefit from incorporating events into the task. In this
thesis, we studied three event-centric NLP tasks (Figure 1) that analyze different aspects of events.

We first consider the task of event coreference resolution, in which we aim to find text mentions
that refer to the same real-world event. We proposed an iterative transfer learning framework to
learn the argument compatibility between event mentions, which is an important indicator of event
coreference. The experiments on the benchmark KBP corpora confirm the effectiveness of our
proposed method.

Second, we study the narrative event relation between events, which captured the stereotypical
ordering of events that are causally or temporally related. We adopted a two-stage framework to
acquire narrative event knowledge. We first collect narrative event pairs with statistical significance
from an unannotated corpus. Then, we identify the shared arguments between narrative related
events.

For the third task, we consider the task of extractive summarization by reframing it as an event
saliency identification problem. We proposed a novel heterogeneous graph-based model to explore
the relation between not only events but also different granularity of text spans, such as sentences or
entities. Experiments on the benchmark CNN/DailyMail dataset illustrated the effectiveness of our
proposed method.

We believe the various event-related tasks presented in this thesis provide a thorough study of the
events in natural language processing from different aspects. We hope that this thesis will invoke
new research ideas for future event-related research.

e =T : i : e
Event Coreference Resolution Narrative Event Knowledge Extractive Summarization
[1]| KMT ta eleet,,, new party chief el - S {Event SallEnCyJ
12} The ruling Chinese Kuumingtang Farty (KMT) mmmmmm“ﬁ‘mr”‘ a film ahaut the
in Taswan is scheduled to elect,, a new pas, Baston Marathon bambing and the manhunt that fofiowed,
chnirperson in Jnnuary 2012, it was decidod nt Deadling reparted Wednesdoy. Winhlbeng's film, to be titled
the ¥ g, on Wednesday. P] H Fﬁﬁpaste “Patriats’ Day, * is being produced by CAS Films, which inked to
. Fl he Demdling arrich B, A i Deaoiine,
)| KO e M Vi iesnd i aly NOM,: £/ A S el s ot
election,,, at Wednesday's ACC,: H1F stamp Diowvis, wha retived after the attack in 2013, The film will be
sayving ueat-futing or gift-giving DAT,: £S5 envelope pas told fram Devis' paint of wew. The fm will fertune moterial
ol duriteg the process, - Z reseavched ond shat by CBS films ' corporete sibling, the (035
{4]| Mua was ewice elected,,; the party's chairman, Pp: AfLS put s pragram "B0 minunes.” Wishibery is ol o producer of
First in 2005 nnd then in 2008 NOM,: (L 1) the film. “Patricts’ Day"' is bhe second film related to the
* Baston bambing to be onnounced. Fox anrounced in
\_\_} 6 ACC,: (FHR] envelope) Wovember that it will he making o film called “Baston strong *
DAT;: 2 b mailbox i
\ @=I \ 2

Figure 1 : An overview of this thesis.
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[Visual Data-Driven Millimeter Wave Communication Systems|
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[ Airtime Management for Low-Latency Densely Deployed Wireless Networks|
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[Importance-Aware Information Networking toward Smart Cities|
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Yuncan Zhang (AKAZET HiR)
[Robust Service Provisioning in Network Function Virtualization]
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A network service (NS) is typically delivered using one or more functions, which provides a
network functionality for the customers and/or the operators. Each NS is characterized by specific
requirements such as delay requirement; a growing number of NSes with deadlines arise from the
applications that cannot work properly if the delay requirement is not met. Network function
virtualization (NFV) technology emerges as a promising way to reduce the capital and operational
expenditures of service provisioning by decoupling network functions from proprietary hardware
and enabling software implementation of network functions, i.e., virtual network functions (VNFSs), on
commodity servers. Compared to functions deployed on the dedicated hardware, the performance of
VNFs is easily affected by diverse environmental factors, which includes various workloads and
resource contentions among VNFSs, and the VNFs that run in virtual machines or containers are
prone to fail due to bugs, such as software crash and changes in operating conditions. Therefore, how
to provision robust services that are capable of performing under heterogeneous deadlines, the
uncertain processing times of VNFs, and the occurrence of failures, becomes challenging. This thesis
studies three specific problems about robust service provisioning in NFV. Each problem corresponds
to service scheduling under deadlines, service mapping and scheduling under uncertain processing
time, and service chain provisioning against VNF and link failures, respectively.

Firstly, this thesis proposes an optimization model to schedule delay sensitive NSes with deadlines
allowing resource sharing and preemption. Unlike conventional NS scheduling models with static
resource allocation for VNF instances, the proposed model ensures that VNF instances deployed on
the same node share computation resources of the node and are able to scale up/down to change
their process rate at runtime. Preemption is allowed, which means that rescheduling the order of NS
processing at runtime is possible and the process duration of each function of an NS is allowed to be
discrete. This work formulates the proposed model as an integer linear programming (ILP) problem
to maximize the number of admissible NSes. Due to the complexity of the problem, a genetic
algorithm (GA) is developed to solve it efficiently. The numerical results show that the proposed
model outperforms conventional models in terms of acceptance ratio in both static and dynamic
scenarios.

Secondly, this thesis proposes an optimization model for the network service mapping and
scheduling problem with uncertain processing time. This work models processing time uncertainty
through the I -robustness approach, which provides different degrees of robustness against
processing time uncertainty. This work formulates the problem with the objective to minimize the
worst-case makespan over the given uncertainty set. This work shows the NP-hardness of
considered problem. A heuristic that divides the problem into subproblems is presented to tackle it.
The numerical results show that the proposed model outperforms the conventional model with
deterministic parameters in terms of worst-case makespan.

Thirdly, this thesis proposes a sub-chain-enabled coordinated protection model for the availability-
guaranteed service function chain (SFC) provisioning, which considers the availability of each
component, including links and VNFs. Unlike conventional protection models providing certain
protection for the whole chain, the proposed model configures sub-chains for each SFC and provides
proper protection for each sub-chain to achieve the required availability in a cost efficient way. This
work formulates the proposed model as an optimization problem to minimize the deployment cost. A
game approach is presented to tackle the problem. The numerical results show that the proposed
model outperforms the conventional ones in terms of deployment cost.
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[Energy Efficient On-Chip Cache Architectures and Deep Neural Network
Accelerators Considering the Cost of Data Movement|
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In data processing, the cost of data movement often dominates the hardware performance. Based
on factors that affect the prediction capability of the cost of data movement, we investigate
representative types of processing tasks as general-purpose processing and special-purpose
processing such as Deep Neural Network. We discuss data properties that influence data movement
in each processing task. Taking advantage of the proposed properties, we design four hardware
designs to reduce the cost of data movement for various processing tasks.

For general-purpose processing which has a completely unpredictable data access pattern, we
propose an energy-efficient hybrid cache memory system to exploit the non-linear relationship
between the cache miss rate and the cache capacity. As the cache capacity increases from 0, the
cache miss rate decreases rapidly as the capacity rises. When the cache capacity exceeds a certain
capacity, the cache miss rate decreases at a slower rate. According to the non-linear relationship, a
hybrid 2-level on-chip cache architecture is first introduced as a replacement of a normal SRAM
cache architecture to save the energy consumption. The simulation result shows a hybrid 2-level
cache architecture by our method reduces the energy consumption by 68 % in our case study of an
instruction memory subsystem without increasing the die area.

In Deep Neural Network, which has a large data scale but a regular access pattern, we introduce
hardware properties to describe the precise cost of data movement in each memory hierarchy. Based
on hardware properties, we propose a DNN accelerator for large-scale processing with a regular
access pattern in DNN and a set of evaluation metrics. Proposed metrics are able to analytically
predict the energy, the throughput, and the area of a hardware design without a detailed
implementation. In a sparse Deep Neural Network, focusing on the index-matching property in Deep
Neural Network, we aim to decompose sparse Deep Neural Network into easy-to-handle processing
tasks to maintain the utilization of processing elements. According to the proposed sparse processing
dataflow, we propose an efficient hardware accelerator called MOSDA to deal with the irregular data
access pattern in sparse DNN. Compared to state-of-the-art neural network accelerators, MOSDA
achieves 1.1 times better throughput and 2.1 times better energy efficiency than Eyeriss v2 in sparse
Alexnet in our case study.
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Figure 1. MOSDA architecture overview, only non-zero data are loaded into processing elements

52



2022.3

+ B #® %= (TH % ¥

[A Study on Integrated Thermal Control to Improve Intellectual Work Performance]
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[Novel Beamforming and Antenna Techniques for Microwave Power Transmission
in Radiating Near Field]
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[Receiver Design for Highly Mobile Wireless Regional Area Network
(ERBELIBERBES X T LICE T2 ZERHICEAT 2H%R)
SM3FEIR 24 HEL

With the spread of Internet of Things (IoT) and intelligent transportation system (ITS), wireless
communication system with larger capacity and more efficient spectrum utilization is required. Due
to the excellent propagation properties of TV white spaces (TVWS) communication system, the
TVWS-based IEEE 802.22 wireless regional area network (WRAN) communication is one of the
promising technologies for wide- coverage, large-capacity, and cost-effective vehicular network. To
cope with application scenarios in vehicular communications as shown in Figure 1, this thesis aims to
design a reliable receiver applicable to IEEE 802.22-based mobile WRAN communication system and
establish a flexible testbed for practical evaluation.

As the first topic of this thesis, a reliable receiver design for IEEE 802.22-based mobile WRAN
communication system adhering to the standardized physical layer (PHY) parameters is proposed
and analyzed. The performance of the receiving schemes is evaluated by computer simulation. The
evaluation results prove the feasibility of the IEEE 802.22 system under high-speed vehicle
communications in rural areas. As the second topic, this thesis discusses an experimental platform for
IEEE 802.22-based highly mobile wide area communication system. This work focuses on the
development of software defined radio (SDR)-based experimental platform that enables flexible PHY
performance evaluation of the IEEE 802.22-based highly mobile wide area communication system. As
the third topic of this thesis, a flexible and easy implementable channel measurement and modeling
prototype is presented. The multipath fading characteristics measured in the experiment are
modeled and reproduced by the proposed modeling algorithm and reproduction framework with a
high fitness of statistical characteristics.

From the above researches, robust receiving schemes and implementable testbed for IEEE 802.22-
based highly mobile WRAN are shown. The author hopes that the discussions in this thesis to
enhance the mobility of TVWS-based WRAN system and the communication coverage of

transportation system will support and promote the near-future IoT applications.

=N

_//

,@; IEEE 802.22 BS &0 vehicle (CPE)

Figure 1: lllustration of IEEE 802.22-based highly mobile wide area communication system.
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