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MCTEDHILERLE LIz, 4%&IE. 70y 7 OMABERICHET M4 RTEZHf> TV FETT,
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[1] S. Tanaka and K. Takii: A faster branch-and-bound algorithm for the block relocation problem,
IEEE Transactions on Automation Science and Engineering, vol. 13, no, 1, pp. 181-190 (2016)
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Vg, CNETIDZ2a—0Af XA —T v ZOEHEN LR
MR Z REICD o THDTE 2 [13]. LROEHFHK 7T Y =
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v MEBERE R v T — 2 OER BT A121%, MRIZI Tl
AToThy, FEEMMNICERT 5 RINEE OB M2 A %
RS2 2 LIZIEFE L K OFRTREBAMWREI R I LT
5. Gtk WEMOREE L B OMREOIICENIA ) R=FT 14T
HZa—0A4 A=Y v 7 FEORIK % ED RS O T H IR
L7zw,

(1] /AR A, “BEIRE LA v 2 Wi =2 —0 A4 2= ¥ 72T T, Vision,
Vol.27, No.2, pp.73-79 (2015)

(2] /AR A ARG A A — 2 ¥ Z O 72 A", ¥ 3 2 L —3 3 ¥, Vol.33, No2, pp.18-23 (2014)

[3] Natsukawa and Kobayashi, “Cortical activations associated with determination of depth order in
motion transparency depth rivalry: A normalized integrative fIMRI-MEG study”, Human Brain
Mapping, Vol.36, pp.3922-3934 (2015)
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2 Z DOME D IEC61000-4-6 255 5o 25 DB
. D EGEBAAY 150 kHz ~ 80 MHz Oz

FWERRIILELOTHLH, BEOBHEL | o= R
I F AL AL L T 2 720, IS =rad || Qoenms )
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[1] T. Matsushima, et al., “Mode Conversion and Transfer Characteristics of Conducted Disturbance
to Ethernet Device from Power Supply Cable,” 2015 IEEE International conference on EMC, pp. 378-
381, Dresden, Germany, Aug. 2015.

(2] &, “EEREOERRY LEAT HWENEOE— FEHRIHIDIE," EFEREEYsa YA
7 4 K4z, B-4-6, Sept. 2016.
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closing two slits simultaneously,” Scientific Reports 6, 35161 (2016).
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[1] H. Sasakura et al., Appl. Phys. Lett. 107, 233510 (2015).
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[1] R. Konoike, H. Nakagawa, M. Nakadai, T. Asano, Y. Tanaka, and S. Noda: "On-demand transfer of
trapped photons on a chip ", Science Advances, Vol. 2, no. 5, e1501690, 2016.
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0 100 200 300 400
Time [ps]
1: Fy 7 EOBNRICRIEL 72 2 RERRBOBERR. ThEhlE
S DB ER%OER R FINILADRIERCADBHE A I TH

(@ 150 Ea#®. (b) 200 EA#. (c) 250 E
AMBEEICHREL TH 5,
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[7OTFEY a2 i KbhAXAZ - TAOY 7 FBICE2EMD 3 RTHIK - EEIETA]

WA T4 THHTIE 77 T7EYay] ERESHEEARGEZ 7R EY O 3 KK - EE)FH
DFEHZ A LMIEZED TV D, THIIERZERPICH LAY - EEE g e LT3 RITBIK -
HEFH 2T o TRAza Y ¥a—s ey a Y2, X DBHEZEEBIR D U K RIZ B W T #khE
B IR 2HAMTH D Bl ZIXZAEI D 3 WITEHINIC X 2 JIEIEAE D WAL - AT I & B R -
g WA OREBR, KT B0 3RITFHINC X B SE, FRICEEEOEIL R & BE K DIEH
PHIFESN T, LT TRZO—BIE LTKRB I AT - Tud s ¥BEEHGKPEY O 3R
W EBFHINIZ O W TR %o

TR AR T LIS KR oAY (44) 128 L TREORMICE N/ -7a P 27 FBET/NY —
VAR L, AATHCTHRETAIRNAEZ S, SITHETUI 2 ¥IEH AT LA EITEE AR
NT2HENRATELTETIMETZ I EDWHETH D, 1EROANY - BEWE RS L L7058 TlEsFRIC
WEAKICETT 7 AF ¥ DBZ LA TH D I EARENTE L, £ TINZKPBREEIZIR
T 572012, AT FHIESEZE) KF 70 Y 2 7 5 OFERBEOETFTIMVLEZDOF Y ) T L= a v
TR L7,

F 72T NE RN EAEW TR D 3 UOTEHIIANEHERT 5 2 & 2 HIEL T, BT R 2B E L
TONHT A AT VA ESHRA AT 22 by (M2 k) Z ez 3 Rtk
REHNZI Y HA TV D, TORETIIOLEE LTOT 4 AT LA ZRREINICHIET 2 2 & THEHY
HROIIKE T DFE MR - FERBZ SHEICHEET A2 L2 HIEL TB Y. TR TITEBRDA O
ENEHRL TS (K24). SHRIIERFEHEOE T LA LIS X 2BREHI O @RI L . B
BT CORMNBIROMEIC L o TRRIVDO L ) %I 7 0 2 — V2B 2 FEWWRD 3 KRICaHISE
Bz i

1 1 KPAEYORERRE 3 RTHIRETE & BREABRGEER, £ BERE, A SRS 3RTHK

X2 : KepFERYED 3 RTRIRME. £ : BHRIRE. £ #EShEBBRGR
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2y NI—=9 05 7KBERAVE-EE#RSOETIVE

VAR, R R OE R RitERE O T X MEIZfEw, PC (Personal Computer) . W E. A
=7 x YEOMBWREKEHC A VI =%y MERD DL VIXT FR v ZERICE DTS EEER,
A=V D25, SNS (Social Networking Service) EdD X vt — Uz - BEILA & v o 72 @EHKRS
EBHL -0 7T = PERENL LI IR TETWE, TNLOEEKREOU TS 2 A% /) —
P, BEREZ) V7 CHRBTAZLET, Ay VT =2 7T T TETIMLT Y MANT b TN
bo 2 NT—=2 757 %) 12DIZIEIMESHRIELTETWwW5b GDB (Graph Dtabase) ZHW5 Z &A%
ARZEH, BEARERY ¥ 7 BICHIRDY D 560, o e BEICIT 2 ) 720 RETH) v 7 %
FIKBENDAHER L. EOV 72 L) MENEVE R TREDPICOWVTUI T ICHEN % &
NTWiv, 2 CTOARNZE 0] T RN EZ AT 2 ) Y 7 I MEREW E W) IREFUTED X,
FFRIRAF RS D W) Y 7 B TR IR E L 72, X510, RETFEOFMMEZRT 2D, EF—%
TR 217 - 720

REVATLOBEZK LR T BEVAT LG AR/ —F #EHREZ) 22 L ThRy T —
275 7ERTETIMET %o / — PTG, BEKRET—4% DB #2835 221250, R
BB L) — FRT7 LR 2RI TR LT -7 252 EK T 5, BIZIE PC R, H B,
A= N7 * VEOBEmRAEEH . A ¥ =3y MERDHVIET FRy Z7HRICK D ITbNI 55
R A—=NVO%EZE. SNS ED X v b— V55 - BRI L o 7@ ERS TR o RSG5 K
i, BB CHR S N7 7 — 7 RGNCHE > TR SEISE 5 & K3 %o T Dl BUREIS AT 50 & miT B T AR Bk
SNREFRETICH L, 7= ZEBHBICI ) ZANVF— AR MVEERBICEEL, Vv 7l
OFHfEZ FI T 5, VU ¥ 77— BETIE M TREHINZL — FROFHER 2 72 fHmL TV
v 7 % GDB B8k 5,

B 2 \ZEHliAS R 2 RS, S2TIE10% DY v 727 A7 L, MESEWEFMis ) v 7 % v
TR L) Y7 OHERT 2D T, MBEPEWY) Y7 3RO EICE s THETHL &
WU IED VG TH B T—F Yy P LT YO D E A= VTF—Fty bafwvi, ¥
ORI L 2\ v 7 OFIE, HHldiEEoREL RS, Ko, #4530 (Spectrum peak) D
WeBREEAS 3 DO A L ARTIRD ED o720 AERE2S, BERNFREAET A ¥ 7 I 3WMEE
WE W) ELZ S R FEHTROARMEATR Sz,

[SCHR] AR, #riE, © 2 — ) 0 W E B2 O W AR E O G-l T8, 15 58, MoNA, 2016 4 11 H.

. 1
/—F R ] 7R 2% 095 ™ 8 o
<7 | miES F—% 09 $82.
iy HR B} 085 * et tu,
|_1 08 e " -2 8
o075 s =2
AR < 07 . T
ﬁﬁjﬁ 0.65 O Spectrum peak © o T
X Number of updates
b o || 1t
05
0 02 04 06 08
1: 325 LR 2 : Ml R copyright©2016 IEICE
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GERUEEZER L AEGEERT Z 2 -2y N7 = N—FKD 7]

AAFFEE Tl RBBERNEE (LSD 2Vl Y A7 20—28 LT, g N— 7 =
TIZBT 2RI LA TV B BHRFEREA X, il U R T4 7 A EH X2 71 @&k &,
Fea BBV TEHRRNT I EDTELRVEELGHRUABAMN TH 5. FFIEE. TS OHERE
kA HLAAKESS L CEHT LI EIRDONTEB Y, RO NEIIHK O F -CRERRAGE & WP PERE 2
VERLIEPREGIPEE > TWAE, TNHEMRITR, FALAIEY 7 b - = FHIH2 5 OMES
ATV, N—= N o 7HEEITE LW TV T) AL 2B L. BHRERIEN S TERE 2 HLA A
P GRS AT L DEB %2 1T > TV b,

AR R R DMT R 5 FEE LT, BAAA=2—F Vv b7—2 (Convolutional Neural
Network; CNN) OFIHAAFEILE > TWb, CNN EX 1ISRT X912, WRICH L TR 7 1 v s
w7z B AAREA (Convolution: Conv) &, WHEMEOMIIZUITH ST —1) 7 (Pooling:
Pool) ##VRL#EH T2 LT, BHLZEROMNHMENERSEET LI LOTELFETHS, L
PLIORTITObNEERARERICIIZREGFEREZE L, N—F7 = 7LZ47) BRICIZHEE O
WRBMEE 2%, €2 TEAE, N—F7 =7 LICHE L 72EBGEFE L2 EH 35 2 LT, CNN O&ER
BN DD T A N EH S LT (1] 2 F L7z, ETFETREBEAARERE 7)) 7
DMERIZEH L. MO EBEOL i BEFE IS LAPB X OB EZITH. K2 IR X911
CNN IZBVWTIHEAARER L 7= Y ZRIEFRIITTDNL D, =) ¥ 7 TIEIHEBOBEAARER
RO L, B L DORROABH NI EN S, o TT =1 ¥ 7 TERSI N WVEIARAREERE
B, MOICHBOREEZ 52wl b, TITRETFETEIKINLHIE, FFTHREIA IO
INEVERES (AppConv) XX 7F—=D Y7oz FHL, FHKREICEDSWTLELRBERAAR
HEDOAZFETT L BEBEORETELZRE L, L), LDELEARAAEERZ 77— v 7
WO A X LT (KPoFITIE1/412) BKIRT 52 EWNMHREE 7 b, MEFHEOV T b T 2T - —
Koo 7HEERAT o 7GR, BHELZ 3L ALHE ) 2%, CNN N—=F7 = 7OHBEEI %K
20% IR TE B Z EAURENT2,

BEH
[1] T. Ujiie, et al, “Approximated prediction strategy for reducing power consumption of
convolutional neural network processor,” in Proc. IEEE CVPRW, pp.870-876, 2016.

Feature Feature
Maps Maps

l Convolution L Pooling | Convolution | | Fully Connected |

- Layer 1 > Layer 2 ———»

1 BHAHZ21—FNxy NT—70F (BHAKZBERET -V TOR)ELEEEFD)

[ e s =
o —_ gﬂ =/, . Conv \ oo E"“
- = mfm. 210
N P {7/ Poot \ nv == 0%
\I:I ""Ilf"wwm e En
[t {AweSond) - | Hconvics g:f

L Im @. 5 n; Conventional Proposed
K2 REFECHITIZIEHAALZERE R3 BEDCNNICE R4 BEFEICLZENHE
ET—=U2 T (Conv ¥ 1/4 ITKiR) T2&HAHBERLET EHR (65nm ASIC)
-7
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[ERESNEZ AV - EHEESPHEERBE R X -2 2T

AE SR EE HWCERA A=Y v 73, S E2 T2 X CT Rl 2 Wl 2 L3 &
$A5MRIZEEEL, FREPOEI A M RBWHEE LT BRI TRIACHWORTWE T,
L L. ZOMMEEIL CT R MRICH 5720, BHEEGR A A =3 ¥ T HEOMEL KD LN TWET,
BEWA X =T 7 BT b0 LS5, RS HMO5HGEZ A F S8 5 5k LA
DORBEZR I L L HEORE L 22125 6N F 5 YHFZEETIE, RS H IS E 5 HRE 2 Wi {52
VT IVE A NIERWRER HEERELE Lz (1] —/H T EE oS WHaEx 18 13 53 % &5 keE
BGARXA=TV YT HEE LT, ZROBERZETFICHEICTE UL EZEH LA A=Y v 7 HERES
NTEFE LD, FHHEENS . EREOBERSHREICEHTEZWEW)RENDH ) £ L7,

MIFFEECTld, B2 W mE RS ORES X =Yy hgErfr L Ccx T LA (2], EHKICLS
ARX=D T LBERA AT 7T, BEREEIZIDEAADOZ L, T AESTORWEI. iR
GENRZY, BETHHIN TR HELZISHTHIEMKA N —FLV3H ) 9, BETHwLNR
TWAHEZ, EESZREL, WA A=Y Y 72 FEBH LT E T, EHBEE T
il 2L ET. COEVWEFHIET L2700, &4 A=Y Y FIICEIEREZIT) R EOfF 7
HARBEII R D720, RO FETIIFHEENBRICR>TWE L, Ll EHBEETHENA
DD HBREOFHHNTIIFFIBETZREL THORVWIEEEAL, L= —THWwLIALTWSE Tk
ZREWA A =T Y TIIEHT A 2 & THROBE)ISTE 5 2 F V72 5T, 1/8 REORHA
HCETREERA A =D VPR E 2 A5 HEEZRBE L E L2 (3] KICHHAEEIZODHVWLNRTYWS
WISEZ U2 H W WHLEEREEZH W TERIC L > TRONZEHREZRLE T, S 20, 30,
40, 50mm I IIZENZNAE S NEHE L TEIPNZ 20085 =7y PPFIELFE T ERkOFHE
THHK (a) TE25—7 Y bESBETETHERAD, REETHLK (b) TEIEETETNLS
ENRDND T, HRIE. SHHRE L HEEZEBORRA A -V Y 7BRET T L. 5% 288
) b & FHE R OARITHC D ML F T,

SEM

(a) (b) [1] H. Taki, K. Taki, T. Sakamoto, M.
Yamakawa, T. Shiina, M. Kudo, and T. Sato,
“High range resolution ultrasonographic
vascular imaging using frequency domain
interferometry with the Capon method,”
IEEE Trans. Med. Imag., vol. 31, pp. 417-429,
2012.
[2] T. Hashimoto, K. Nishimura, M.
Tsutsumi, and T. Sato, “Meteor Trail Echo
Rejection in Atmospheric Phased Array
Radars Using Adaptive Sidelobe
Cancellation”, J. Atmos. Oceanic Technol.,,
vol.31, pp.2749-2757, 2014.
[3] S. Okumura, H. Taki, and T. Sato,
“Computational complexity reduction
techniques for real-time and high-resolution
medical ultrasound imaging using the beam-
Lateral distance (mm) space Capon method”, Jpn. J. Appl. Phys.,

vol.55, No.07TKF07, 2016.

Depth (mm)

64-202 46864202468

K. BERAXA— 2 TOERER, (a) BILEES
WEERAVEWVSE, (b) BFEELERLEESNE
% FH Ly 7‘:: 5 ‘%o
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BEZZ2FERIT58Z0RBBOBHEATHMEANDICA (BOE v 77— 2817,
2Ry IalL—2a ERBATHET—XT7Fv)

BT, [FETL VAT LT [HEa] 2 [t oRE2WHSL2ICTAHIE
ZHWE LTEMIID 082D TWE T, AFTIE, BIFZEEDY 2016 FFEDZR PN LZML T
W5 [BE L2 FEIT 2 MR R O & A THBENDIBH Mo ¥ v 77— 5 T, &y I 21—
VavERMATHRTY —F727F %)) LETLITE Y27 MZOWTITBAMLET,

A7V 7 MI. BROHELA—IA—a ¥ a—4%—Thsb [H] BLY, ZoOHkike L THER
WCERBEAFH SN TWAERA N [5] (FR) OB RLEFE ST —2H w20 HEEE LTRELA T
REOMESEZHEEL LTHBY ., BRI ABREHOMANTEL TV LA - % - BERRE0ER%
MR L, T CHHMZ A TAREOFERZH-> T E T,

A DAY 72T LM RS B KM - /NN - ZEIRAZ S O KA G O BIE BT, A O
131000 EZ B2 AR BOMBEMNLE . 2RO DMICE 51225 (RINIZ B W TRl —8 & 7-
DY LTI ARE) OBHRMRE R ML REEP ORI L TWE 2 EPMLNTHET, Lo
LS OMOMENSENTZTFEIIC 72 LTH, TN TEEEHIR -7 L IEF X THE A
ST ¥ a—% —OREHEEN T2 Th, IWHY 7 823955 bIFTlE R o LFAETT, 22
THA A GRHOD L TEMOBEEZ S I 2L —Y 3 v LTHKT 22 L EERBRHO 72012
WIRRZLEZEZTuET, Y32 b= E LRLTBREREHRE T =2 RIS 2 LT, Mo
BEE RN L E R KA — Ly I al—a VRIRICT2DOPELADE—DF v L v I TY,

BB ERZ T CRAE) ZVwEFHFEFT LAY, LAl YIa2b—=—YaryFFou T 74 28370
12, ERBEREDKRFETHY, TOLDOT =V HFTICDEIENRT—2HTWET, TUPEZD
Fx LIV TY WEHETIR. IMOBEMEL RS Z M5 72O KA r — IV OBISEm %7 — & . Lk
MRIZEL EICEX B REOY VY v 7T = OFEREZED TV FE T, 77— 512D LRI R e 72
JTHRETTD, RIS E S BEET VAT ERZSHEET A2 RBNWETVEEL I L b 2K
ZTY, AR ELIBREDTZOIZ [H] ODBREFHENRT —PRIEDEZZTHET,

—HT, BHEPHADZ 2= AR ETCITHFMOEBY ., BE=2—F VA v b & N LR
WX o THlif% - &4 - Sikh EOWUMSEFEZRISHERILLTBY, #HE8HL 27 &I L22H D
T3, A OWMAFFORMCTHAN LM EZ0F THBT 5 &9 2 ATHREIE. 29 L2 oHd
MHEOMER FIZHNHLETL &) » ? BFEOANLAROBRTEIZERT — 7 ITKAFEL T T 995
AN O, 4T LHERT— 7 IKFAETICHVEREERICE > T E T, 4 ld, ABOHED
FRSRPHME L Vo A EHT 57201201, EEF TR LZERT -5 2 Wb 7 7u—F
WA T, PROBBRIZEDVTEIBZMARDLEEZRE - BRTLT7T—FT7 7 F ¥y PRLELEZ TV
F9, INPE=ZDF ¥ LUV TY. [ BLXORZ L T3] FHEEOBBEIEZED ) — F& 3KT
MR bPROY—CTHERTEIT—F 77 F XDV ET, 2HLAT—F 77 F v 13ZH/ — FETHBI
WE L 22O T 2 I 2 BFIEHEICIIAM E 20T, GHERBERTOREIE- &) Lk
W) %, BELEDZIEMBIEOBRAATHRET —F 7 7 F X I3 LTHOMNTNEEEZLNLD
TFo A lE, WMOREIZHY, Y32 —Ta voaid v, [5] GFEEo 7 —CTABS L
MREOWE A MEWLL O E ET,

SO Yy MIMWHRHERM R AR RS BOK. BF, BAGRE A L oFHE T, %7
Uyl FOEBEFEOHEREFLOTOEEITOT, THIREBRHLOPZIIEVDIEHE THAEE
Wy, https://brain-hpc.jp/
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ITXNX—YBREE BRIV —2F (bhFHEHEE)
http://www.center.iae.kyoto-u.ac.jp/kondok/
(I NVANWNTSZXZICHE T BERBRBADE—FE I2L—2 3]

e r HIR LS LAD =5 275 A~FEEIE, b= A4
RICEBRZRT P 7 REBREZMS A A VENIKBI SN S,
NYHNT T AIIHINBR T A VHMEZ O TH LAk 5 2 & A5l g
THH, @77 AORRKEMEFRICENTHL, LT ANV AVT E1:AUA RO
T AT P2 F572 5 W EZRT A LA b =7 277 X< Th L SO i
D, ZOBLADICH LT, ZOZReEICET 5 HBHEZ v Ttk
ANEEMEDOIB £ T T X~ ORI FOUE % FH T 5 s AL
PR BUED R SN TE 2, FHERFEOANY F bu ] (H]. 1)
BREEIFE 2T 5 2 &1 & ) AR e 0 LTt
fbsi, W7-X (FA v o) (322l LTk
WLENTWD, Fio BEARHAEF O KA AV
¥ (LHD) TRBEHORINTH LR 72 LT
MREEEZ TV,

WA, TI9AROIERILST A F I 7 ATHLHEMICL - 4 N
THALZEB LR TEROSEZHNE LT, 545 % X2:HJ 75

= YTEE O BEHAL % R 5 720\ RAL T 5 X< O f— 5 \ Z2HiT B
B Ial—%arhihsfuanTns (L 2], 21T \ HRD 3 KT
LHD (2% LCy M2tk S fdi b A5 — F Vi & 3 . Pk

N B HERE 2 BRI 5 2 L AVRE N7z, —F. LHD
75 AHOEGRICAE U B F 7 e lEEK b R sz [3].

KFZeTlE, BAL T I A DE—FHRY I 2L —Yava—F [4, 5] ZHwTAYF bar ] (H])
TIARIIBITBAEENEB L OHIROFE—FEHEME Y I 2L —2 3 ¥ 247\, 3 IRICHES AL O i 8
L2 & 577 A~ OFELGRILE OB & 2 OB MY Hig 9. FFIC. Ry 7 e/ ¢
A A (b—F ZAF OB HMEZAL) 1CEH LT, HJ 2B 58l E LHD (2B 5L E
WL72e ZOE%, H 79 XA~1Z LHD & KA F+ viEL R ITG)

B I LTRRETHH S L AW OAIL, BT LY CH o [ :h’ q A
SR A S LTIRENARE 55, 20 b= 20fino =725 [BIERE

HIENZIEFITMO T E— PG 2R (KM2), FHROME HI DX
SRR Y T R EDSRIEA L EEOBIE D S EAFTH - TH K E %
WL R E L2 DI TIE RV EZ LML [6]o ZORKIEELG
DIFMIEETH 5 V' — FVRERDTR N L THDE (M3), ThiFV— _
FUVRAEREFH LAY ANV T I AORELEAEHTH L Z L 2R i
W35, —H BEHEAL O ZRITHEIZ D W TN E R A DS A1 8 BHITFX7ICHT
HHAL & JBE L C ITG AN @D S AL MRS 22 2 & b1 DELROKERN
LML (6]

[1] P. Helander, etal, Nuclear Fusion, 053030, (2015). [2] A.Ishizawa, etal, Nuclear Fusion, 043024 (2015).

[3] A.Ishizawa, et.al, Phys. Plasmas, 055905, (2014). [4] A.Ishizawa, et.al, Nuclear Fusion, 053007 (2013).
[5] A.Ishizawa, etal, J. Plasma Physics, 435810203 (2015).  [6] A. Ishizawa, etal, IAEA-FEC, TH/6-2, (2016).

WC ITG REEEDRIRAK X o ¥ 72, 1TC RREPED IR ’~ ﬂ,? 4{{
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(75X & B0, TSXAITL—Y%&1E% 7]

AFFEE TIE BN & BRI 2 HRICHIE T2 2 212X 0 BB ARG, HHEF L — W,
INHFRIAREC L D E T AV F =R O34 - FIH. FIZOWTHIEZ D TV E T, RN TIE.
B CH LAD ON-HBER T T A< ORI VTR L F 3,

W UAOBEMAE X, A DENRFAEZHETAHIENPSBBNZ T AN F—JiE L TEEMES
NTEF Lz B EHBEWMI T, 7 9 ¥ A% o FE BB A S5 ITER ORGS0 - THB D .
BMRBET 7 A DEBDPE DT WE T, T, BGOSR ENHEROLIZIE. —RELSDT T X
<~ EFHTALENDHD T, ADMERETERL TWIANYF by JEBEIZBWTH, BT HE
DT FGAIHPERENTVET, COLIBHBWTIA<m, EOLHIEFHITALOTLE D H?

B AR, FHIIFEE LTk, SRR & REEIEHIISH 0 £ 9. WERXZEOXOBY) ST 7
A HHDPHT HERERH A2, ZEWNIC CZFT) T2 FETT, 2, 62 138O
ERIUT, B TANELEEBELR DI AT T ZIIT BMNTL2THEERLRRIE LT,

—J7, BEEIREHITEZ, SHEL20REN ChEEY) BIRT I AL, T AHBFIE
BELGZBOVEEIGEAL, 79 A< EMBEER LM TL 20" Z5HIT 5 FETT, A VAR
IR PBERERE L. TOREE» SR OMNEZFET S & LRBNGFHINICET LS 2
T3, T7I7ARICAFTE DL LTIE, BAFHNREIC I - TELY), R4 LEROBRIER. ek
¥, TANVF—DMBENTRENHD T,

TP SHEbNTWS T 5 X< OREFIWFHITHEDO—2 [ T#EH] T, BRIEOEIZ 2 D HE i
LEd. FHRTIARICAEEIN T I A ZlEBL, hE7 I A2 @lL TtA, 79 A<D
X o THEULBITRDFEND S, MFOBBIEIZIT TN ((VHZE) »EL, Fhzill+s2ET
BEEZFHITX T, THitEWRIE, T—FVohzilllLEs & LizxA vy Y - =) —D
FERPAELTTH, ESGHEL Lo ENREOMMEG D ERE TUFHI X > TEHMOEAZRBT S D
DTY, MGG THEbLNLTHE T,

XC, TICTHMEIEZ, 79AXAPEEETHNEDH13E, BITEIPKE BT S 2 & TERHBED
HiAS-> CHZM) ONEEPSENTD, SOICEBEICLRDLE T I AP RICE LI ETT,
BEETS AT BTN, L0 EVERBEOEBIEISLEICR ) 9,

WAL, N ra Y ] TRPAIEETH Y %55, ITER 79 XAXICHHL L) RhBEEE TS A<
DERICED L TVET, COEBEHFRTIE. CNFETOGHz UL E, THz B OBRIESVLIEL &
NEFT, TTTHEIRBFD AL v F ON | T THz EHABELRNNT =255 5172 53057 130 T,
THEHIFHTE AL A_XVOM N ERT AHRMONLFEIHFAELEFEA. EHTH0? HAG-bTES
L2dbh) A, FZTHMTAL—FO—MTHs, BLZITHz DBEMKEHT S HCN (V7>
bKFE) L—HFEHMAVTHLI IR T L 2F), TI9ATEFHNT A720, 79 A< %fioT
L—H%2E5, L), SiHEZ LTV L 225D TT. v, 30 4FFEEIIC, HCN L —HFIZ%EA7:
HICEoTHIRENTBY, Brhim bbb T L7 LOLERICODENED E LD EMmLITEIN
TWHRW INT 3B, TUENE LB SMAVTSEZ IR ) E L, FENADEZATHELT
BP0, BeCARRR LD, BRET2ZELZ) ., &y BEVWEMZBVELZDSS, X))
F by JEBEIBTATIANVYEOTEHFEZMEL (K1) BEET T AN KD L 22REI2iE
BRER NS DB T L7z ZOMEBT, »2HHERBEOFAE O BREHEE-> T NE L7,

L RAICE ST, T AYOFMBERIE - 0EE-
FETLY»HY TEAD, ZoFHIEIBEH L2k
T SNETHHIITE o) F ba v ] OB EEE
BT AOEMINERLPSEHICHRDFE L, 2t
INE =R TUED ) T TV RELRRETLD ) F3.5%1F.
COFHEF Y AT A 0EMRL - 2B E T IO, 7T X
ROBEGAR T T AP ORRS TEHNICFHT A FET
o TNICE o T, BAERZT O ITER RIFROIZEEKE
SEOREFIE T T X~ O Wy B R H 8 F ik o fE L SRR S
nEd,

1. ARLZHCNL—H—-DEE
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[BEX2ED GPS 2EREz AV /-BHBEEFBDO3IRT NET Z7 1« — ]

A M BRI > A - 2 (Global Positioning System: GPS) 137 B 20200km (22 5 GPS AN S DE
Wr VBN Y AF L Thb, GPS EIMZEEFEr— a oMM BEE->THEY ., BUERE DR
B HEEROBEEEMN THH 5. GPS X, 2 HEBEFH T 5 2 & CTEEEE T OERRMIHES H
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Phase-locked loop (PLL) is a clock generator. A radiation strike of high-energy particles on PLL
causes clock perturbation. The perturbed clock is propagated to all over the digital system and
attributed to a malfunction in the system. Thus, the performance related to radiation effect of the
PLL is important for high-reliability applications such as satellite systems, medical equipment,
vehicles, super computers et cetera. In this dissertation, an analysis of radiation effect on PLL and a
radiation-hardened PLL (RH-PLL) design to guarantee clock-perturbation immunity are presented.

Firstly, this dissertation discusses an analysis of radiation effect on PLL. The radiation effect on
PLL mainly depends on locations of radiation strikes, timings of radiation strikes, and PLL’s design
parameters. The analysis categorized radiation-induced errors based on locations of radiation strikes,
which is sub-circuits of PLLs. The sub-circuits area phase-frequency detector (PFD), a divider, a
charge pump (CP), and a voltage-controlled oscillator (VCO).The categorized errors were expressed
as a set of equations, which is called an analytical model. The analytical model is used to evaluate
quantitatively the amount of clock-perturbation. This value is evaluated immediately when a
radiation strike occurs. This dissertation presents a behavioral model to evaluate a recovery time
that is the time from the onset of the clock perturbation to that of settling. As a demonstration, a
PLL designed in a 0.18um CMOS process was evaluated using the analytical model and the
behavioral model. The evaluation results indicated the PFD as the most vulnerable part.

Based on the analysis of radiation effect, an RH-PLL design that guarantee clock-perturbation
immunity is proposed. The proposed technique can achieve an area-efficient RH-PLL due to the use
of dual modular redundancy (DMR), in contrast to the triple modular redundancy (TMR)
technique. The basic concept of the proposed RH-PLL is detecting errors and switching the output
from one PLL having error to the other. Two detectors, which are clock detector and pulse detector,
are developed to achieve high speed detection of the radiation-induced errors. The clock detector is
for detecting errors originated from the analog sub-circuits and the pulse detector covers the errors
originated from the digital sub-circuits. The proposed RH-PLL is fabricated in a 0.18um CMOS
process and verified by radiation-test. The clock perturbation immunity is confirmed in the

experiment.
‘CLK_M!CL";_-;;R CLK el = CLK_plid M
.
Fig.1 Micrograph of Fig. 2 Radiation test result of proposed RH-PLL when a radiation
proposed RH-PLL. strike occurs at PLL2. The RH-PLL output (Blue line) clock remains

constant clock period.
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[Studies on Information Sharing using Peer-to-Peer Systems and
Information-Centric Networking]
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[Impact of Bias Temperature Instability and Random Telegraph Noise on CMOS

Logic Circuits|
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[ Epitaxial Growth and Superconducting Properties of 1212 Copper Oxides|
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[High-quality Knowledge Acquisition of Predicate-argument Structures for Syntactic
and Semantic Analysis]
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In computer science, people have been trying hard to march toward one of the very ultimate goals
which expects computers can truly understand human’s language. This task is named as text
understanding. During the past decades, great efforts have been made to develop various kinds of
techniques to achieve text understanding, which can further provide us with the space to discover
more humanized ways for human-computer interaction. To complete this ultimate goal, it may
involve multiple domains such as cognitive science, linguistics and even psychology. In Natural
Language Processing (NLP), which is a field of computer science and artificial intelligence, for
computers to understand text in human language, the priority is to discover and clarify the internal
relations of the words within a sentence. In this thesis, it is considered to be crucial to acquire large-
scale knowledge for improvement of varieties of NLP tasks. Thanks to data explosion, unprocessed
data that potentially contain a large amount of useful information can be relatively easier to acquire,
and thus it is promising to acquire knowledge from these raw texts using automatic approaches.
Automatic knowledge acquisition is always dependent on the fundamental analysis such as syntactic
parsing and semantic analysis. Without considering the automatic analyzing errors, the knowledge
will be extremely noisy and may cause bad effects when we apply this kind of knowledge to NLP
tasks. In this thesis, we solve the abovementioned problems by proposing a framework of acquiring
high-quality knowledge from unlabeled raw text that contains less noise, and apply the knowledge to
syntactic and semantic analysis.

In this thesis, we present a framework for knowledge construction from high-quality dependencies
that are selected from automatic dependency parses. Figure 1 shows the overview of the proposed
framework. For the raw text, we apply dependency parsing and acquire automatic dependency
parses, which inevitably contain parsing errors. A high-quality dependency selection approach is
proposed to filter these erroneous automatic parses and only select those with high reliability. From
the high-quality dependency parses, we extract predicate-argument structures (PASs), which contain
the abstract of a sentence. PASs can be used as additional knowledge for other NLP tasks.
Afterwards, semantic clustering is applied to merge all the predicate-argument structures with
similar meaning. The clustered PASs are called case frames, which are regarded as another type of
knowledge. These are a type of semantic frames that distinguish between the different usages of
each predicate. The PAS knowledge
is then used to improve dependency
parsing. We also use case frames to Large II
improve Semantic Role Labeling AW COEpUS
(SRL). We apply a similar selection
approach to select high-quality
semantic roles for deep case PAS |
extraction and deep case frame ——— 1
construction. Deep case frames are { Auto- Hﬂish-qualith.é
used for further SRL improvement. parse dependendes
The experimental results show that
the quality management of acquired
knowledge is beneficial for various

PAS
extraction

- improve dependency parsing |

l

imprave SRL

semantic role
labeling

semantic role
selection

NLP tasks. Figure 1: High-quality knowledge acquisition overview
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[ Exploiting Vocabulary, Morphological, and Subtree Knowledge to Improve Chinese
Syntactic Analysis]
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T 283 A 23 HRS

Syntactic analysis in Chinese, including word segmentation, part-of-speech (POS) tagging, and
constituency and dependency parsing, has been actively studied since the publish of the first version
of Penn Chinese Treebank. However, evaluations in major natural language processing (NLP) tasks
suggest that the performance of state-of-the-art systems for Chinese is constantly lower than that for
European languages. This is largely due to the ambiguous nature of the definition of “word” , as well
as the lack of morphological inflection in Chinese, which have caused inconsistency and data
sparseness problems in existing Chinese treebank annotation.

To address these difficulties, this thesis investigates the strength and weakness of previous studies
and proposes new methods that improve the state-of-the-art systems. A consistent set of annotation
guidelines for Chinese word segmentation, POS tagging, and dependency labelling is proposed
(Figure l.a); an algorithm that extracts substrings as reliable word boundary indicators which
significantly enhance the accuracy of word segmenters is designed and implemented (Figure 1.b); a
tagset for character-level POS tagging is proposed, based on which the entire Penn Chinese
Treebank 5.0 is annotated (Figure l.c); a model that performs character-level POS tagging jointly
with word segmentation and word-level POS tagging is proposed (Figure 1.d); and a parse reranking
model which takes advantage of global subtree features with less restriction in the structure and the
size of the subtree context is proposed (Figure l.e). All these components are integrated in a single
Chinese syntactic analysis system, which is demonstrated to be effective through comprehensive

parsing and machine translation experiments.
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Figure 1. lllustration of the proposed system.
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[Variability in BTIl-Induced Device Degradation: From Silicon Measurement to
SRAM Yield Prediction]

(FZ> X240 BTIHEIES5DZF AT 2W % : 4545 @i » 5 SRAM EIRSE ) F
)

Frk 28 3 A 23 AR S

¥ — Y OMRRITH 2 RS HMETH E2HITTWEA, ThE T Y IR 5 ORI L % &
CHWREV, —h, HLOWEMLOERIZL D, EREBRORMEBEEKTIBREI TS, in
TUEATIE, P UYIVRSYOTF— MR T nm BEIGELTB Y., Ml 2 fEE 2 KBRS 72
éf)L\ FEH b fene v, 6o T, 7 o X TIREEESILEZ it L L2&Eko b Tw b,

LTI FELILD X560 &7 IZEHL, TORMMEEZUIS T2 E BT, HiLiEdso
& %%Jﬁ L7240 0 T Fi 2 e L 720

F9. MUV RYOEELILEFETY 2 ‘/’C“EE‘IEIJ?‘% 721, HEX SO SWEIH L L 72 TEG
(Test Element Group) #Bi% L7 N4 7 AMMERZEME (BT 189 LEWEERE (Vra) 21L
AR HEAT L. IEBIE T CHlE L T %)*ﬁ(ﬂﬁ"ﬂi)‘%iﬁ(ElfFEJ#@fEUﬂzHTFEJ%ET% Z0o, BT
BT I A8 THEHDEZWET 5720121, WEDEIULALEAT] R TH - 720 FEF K
. WEREH O KRER %2 A b VxEﬂiJl]ﬁFﬂﬁﬁEbé C EICEHL, O N Y I AXFIZHEATLTA b
VAZEIML, BXWI Ven 2WET 22 ERZ L (K1), RENBEOERMEEMREET 572012,
65nm 7Ot ZAZ W TF v TEEMEL. WEDEIULSHMTH L Z L, T LTHILIESDEHF v
VIR I L THER§ 5 2 & 2 FEBICH] S 2
L7 ( 2) o measurement of 1st DUT

BTL U, MRBINHON T KRN0 % 1 ) 7ol - 0T _ [ mesemomdtr
BHABEG LT EEZONTED, REOTEE % .
HUNCHND & EAN BTISRAE A 5 = 2 A O I12 5

b EMFEEN TS, LA L, KIGENZERER S
CEAHRT, Vrn ORHZALD S BENICHEET %
ﬂ\%iﬁ}) Z)o —")EUIQC:‘ ﬁﬂg ]\ 7 :‘/‘Z 4 Ciﬁi%ﬁiﬁ@?\‘ Y measurement of n-th DUT
A G ENT VD220, HRIEOFGEORMM, Ven L o o
720 iz ai\ VTH ,47;21575‘ C) T‘Eiﬁﬁiﬁl’ﬁ(ﬁ@] 757 ﬁ\%ﬁj— % ',Z‘ it Nieasure slresr Stress all I |
Ho b, TNEARREMETD )., 15504

s

[ T4 I S A I LI
]
=]

Time
FARMED LB 72 50 2 O C SR IR S8 % 5 L. _
RGBS 2 BRI S . B S R Von 26 RET A IVAEE
RAZHETHZ LT, e xORBIGE %08+ 5T
PEEERELEZ (M3).

S

oW #HATIE, BIKNS VY250 BTIHIL
WZIEH L Twiz25, BTI S LS m e 5 2 % 5
R TH o720 F5IC SRAM LV ICIEIEF I E ik
B BEREND 720, BTLIZHED #5225k b
W TE v, Z2 T, SRAM VD58 ) 2% %)
T TR REIETFE 2R L7z BTLICHES b

ML TS 5 = S L, ZMATE e,
5 HFAC & 5 C SRAM £ VRO BRFE T8 2oRl U™ Nl
BT o b HERTFEEHBL COT6 ORI 3O s e e
ﬂi’i’i%ﬁk‘ Lf:o

I I eI - ————
1 B D B AR L 17 7 K23 12 85 2 BB b b 2 o Il I
BT P S 15 B T BB X L e BTy A v o e e

2 4 6 8 10

#0

#

trap index

i AT HAC DB 2> & 1l B 2 TSR 2 —#H o)
EUTHCY HL A, SRRk nl B o S5 BEAL S 1A T R 2 A
ﬁ%*%fi‘;bf:o

Measurement step

3:AELAVIhE(L (EER) ERBERER

(FE&)



No.37

W B X — (EEFHER)
[FERREIC BN E R ORT NA R ZH T B XBED AT LDOIEEEFHEICE T 55152
Fr 28 3 B 23 HES

T 7 A NERAREBARE LTHW 27 7 4 vilGH0E. 4 HOBIbESIcB I 248380 L L
TIA SR S 1 Bk A B £ 0 bl o RE#M LS L OORAERESFERINTE . LrL b7 7
AIMBE Y AT 2B B KRS ES R R A RmE 2 HIRT 2 & v ) iERD %,

ARFiix, Bk Y 2T 2B LIRS SR L LT 1L ImRE B2 M % 731 2 D IERIM,
2AREHETH B 07 7 A NEKROIERIE. 3 R BEHOIFIEEIZOVWT, ZNENOIERIPILEFE
PEDMERE RS- 2 B BIC T A2 2 L0723 DTH Y, BONLFELREFLILTOE) TH S,
(1) BEEBNOET A ZOIEREIRE L LT, REBEH#HE%ES AT 2 IHWLN TV E Y AR
ot 7 7 4 N\#iESE (EDFA) OFRERIEEE DR IC 5 2 2 B O W THRE 217, (B35
DAIMETRIEDEF D > TH. FUFEMIC X ) Zh#k{z%#%I2 EDFA 25 S 2 Bfg 5
NI ZBILENDL L ZHMEMAATICX VSIS L7, 20 —EI0% 2 0EFMEIX EDFA
OFENREZRET L2 2 EICINVEEICRETELI 2RI, E6IC VY P AMREICBWT,
HAZFHREE & 7OV ZMEA L I —BMEICL LI ND & Bk ERRIC X Y FEREL 72,

(2) 7 7 A NOIEIEHENEN RO 1 2 TH S HOMHET R EZFH L72IERE V-7 3 9 —%5k
RV AT AIHVEZ LIZL > T, BEmEICHT2 LEVEEICL ), BHEHMzEXINOUES
PONMEIMEIRTE L Z L EREL, EEERICIVEIE L /2. TOBROERRICHEES LI
BV —7 37—tk o7 v ADREEET ¥ — TREOHNT 217V, IERIBIV — T 3 T —~D AF8
7 =% Ly IERIERMHZILD 03 n T DL &, HEINIWI EZHSNII LT,

(3) HREEEITH WSS InP Mach-Zehnder (MZ) JEERZHIC B 5 IERIE % Electro-optic (EO)
RIS 2 BB OV THE 217w, EO BB DH 5 InP MZ Z#isd. H—14 7
ABIET Yy a7 VBB ZIT) T LX), mEEW LN A8 4 HAAHZHR (DQPSK) Howg
NIZBWTH, EO MM MZ Zild & MSEOLRNEEZ RO E2W LMLz, 61T,
DQPSK FRicBII2 1 kE (M1) BIOKELE (WDM) EHE g (M2) 1ZBWT, F5R0
RERT QA EO IFHEOAMETENBENT L2 522 L, InP MZ £ 05EHEE WDM {534 H
DONRERGHE L THITH AL L xR LT,

Ul Xz, By I 2L —3a rdb0IidERIZLD, BEEI AT AL KT
A 2 DI EFEEDMZBIFEC G 2 2B 2 HONIT L2 LI2L - T, REBRAEEBERY A
TLAEHOI DDA MR %2157,

11

‘ ‘ 1 | |
—O—Nonlinear —O—Nonlinear
10 | -0 Linear 10 |- -0 Linear

9 PR 9 A\

| i
R % 7/ \
L f N \

-8 -6 -4 -2 0 2 4 -8 -6 -4 -2 0 2 4

P,, [dBm] P,, [dBm/ch]
K1 3200km{ZXEICE T2 QENPT 714 /5A K2 2400km GEBEICHTD QED T 71/NAH
F1NT — Py, k72 (43 Gbit/s DQPSK. 1 ch) INT — P, k771% (43 Gbit/s DQPSK. 7 ch WDM)

Q[dB]
(0]
L
Q[dB]
(o]

58



2017.3

T H M B (REBEHER)

[Model Analysis on Plasma Start-Up for Toroidal Fusion Devices|
(RO ZIBHREGEBICE TR T I XTERDHE)

TR 28 3 A 23 HIRS

T A2ENK LD TR, SHICHELSBRIEG 75 A< BRBEO I E & e b0, HRlaREDHEE
IR ICHE L T —<Th b, 77 AIEKOYHBFEIZOWTIIEEICHBFIN TV EDITTIE R
L BHEMEDLHEKOIZDIT, Gk MEFPEFTETLEL L L, RIETIX. b~ 7EBRTANY
HNVEBEIZBWT, BUHE, EHENTWE 7T AMATEICL 25 KOEMECWILBREZ TS 720
BfiEi€ 7V 2 UINT 2175 720

M ZEBIZBOTIE, BUE, EFEREOL-DIGBEEEIf VE W EESTRICE>TETWY
bo BIREI A VIE, HePICHINTE 2 —HEEZKEL LD EPHEETT I AvHEKERZ T
EDOTELENOFHPNPIEFT I, ZD720, BT A 70 ba rHEm#E (ECRH) (X5 HE
HEARFERICHIfF SN TV D, BIfE, BRPOBMEE NI~ 7 %l JT-60SAICBVWT, EOBRED
ECRHNTY—IZE D T I AREKDBBIRZ OGS HZENEETH 5, 0L —4E LT,
N~ 79 A< 28 L72ERD 0 IRITE T IV X BRI 24T 5 720 0 RICE T MIZ & 5§l
FERTCIE. &5 2 K ECRH OWIIRIZOWTIZI ) WS TEX b o72d 00, A ECRH
22T 100% WX Z e L 72T I L D A 21556 2 LT E 72 8 2 KEHRME ECRHIZ 77 XA~
HXKOBERIWINR DI 1AL R ICRAEAL L 72N A 2 o T b 720, BH D54 %
EZRICANTZ L IRITCET NV EZREE L 720 1 RICEF VL, BT R OKREETF 2 E ok T ok 7 ik
HX, BT BLOKRES 4+ v opdik i, BRIEHTREA» O, KRETFTVOMBEIZLD, §
2 REHHM ECRH OWRIR 2 €7 IVISHIAA T 2 LIRIIT 5 & & HI2T 5 X~ DT R5540 O
BEEB) ZEDVREE ol REFNICED, JTH0SAICBWVWTEZ LN TWAE T AFEIZBWT,
ECRH/N7 =281 MW BEHNIET I AREKRNPTEL I AR L, I, AREEIZEB W CTHAG
ENDLECRH Y AT ADNNT—NIZHE > TEBYN 77 AFEBRICIT TIEFICRWRE L3RS N,

A AIVEBEIZBWTIE, ECRH IS ik - A4t (NBD 12Xk 575 A<# K05, 245 GHz
XA OPICEBEY =T ITAIOERICE ) PREEIZBVWTOIREE 2o TE 7, T, BN
DRSS VW E VI A F->TEB) ., BR—FEBRBLUOXR—F 27— ¥ FEEBRIIBWTHEH
ZHERDODTVDS, FHERFOAN) F b a v JIZBWTIE, 245 GHz ¥4 7 a2 X 2 IEmE 2 maic X v,
HOMPLO, Y= 8T A<ZER LML ) A L@@ ok 7 & a2 Ll A 4 2ED
Nb, BHRAT D7 -0 ERIZIVEFZMEL, BMOT AT 2B T T AEED.
HETFERIT) SOT T AAEKIZOWTUL EEN LR IEH 5 S OO WHE 7 IV OREEIZOWTIL,
HEINHEATEST, IVEENLGFEOITZAYWHETFTVOWENVLETH L, KREFIVIZ0KITE
TIWENR=AL L, RO FHEE ET2 00 TR L7z, REFT VR, SHKkES + >~
DG Y AFBRR A+ ORFEAF V. KEGTFAF v, TREAA V. BERIEGTAA V). i
W OKFEET KEST. BEARERT. BKREST) ONT v AN, BTFBLOA 4+ v OkFEA
FUEHKEALTY) ODZANVF=NT VAP OB END, 0RICETNVTIEHSHL DD, KE:
HREGDTDTTAINADNE T T AIHNORARZED LB ET T AT DEMPR5AORNEE &
2o REFVEHWT, ANF by JIZBIFAENBL 79 AYDBFEETS LIFPEIIT 2546
KT A5G 0OWEAREICOWTOMEIE Sz, BARMIZIE, BTEES EIFARIIT 554813,
OEHKRFEA T v OEEPKREL, SHCED, QBEBTOMEDS TR Y, OF#EAEA + Ik
DIMBASNIBT BT AG T RS S5, @OIZED, NV A F VEENRRELL LD, SHICORM
KEA T v OERICEG T, O OBLUV@PIED T 4 — RNy 2 Vv—T%2BK L, BTEELD L
I, SOEDT 4 —F NNy 7 2 HETLIYHERLREIFILICID, BTFEELD LTS
KT 5o Tl REFNVEBEHATAHZET, V= KTIAEE, TANTDI AL I V7, NBI /8T —
W29 RIS DO W THERBROGIMZ HI L. WHLERICO VT HB»T 272,

59



No.37

;M F oA E (KRFER)

[Study of magnetic field configuration effects on internal transport barrier formation
in Heliotron J
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[Study on Beam Forming for Phased Array Antenna of Panel-structured Solar
Power Satellite]
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[Mathematical Model of Glucose-Insulin Metabolism Considering Meal Absorption
Rate and Model-based Blood Glucose Control for Prandial State in Type 1 Diabetes]
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Diabetes mellitus is characterized by high blood glucose (BG) levels above the normal range of 80—
130 mg/dL seen in healthy subjects. Depending on its etiology, diabetes is classified in different types
with type 1 diabetes mellitus (T1DM) being caused by the absence of insulin secretion, thus requiring
self-administration before every single meal with the necessary dose being directly proportional to
the amount of carbohydrates. Recently, model-based control algorithms, also known as artificial
pancreas, are expected to bring a ‘cure’ by automatic maintenance of BG levels within the
recommended range of 70—180 mg/dL the first 2 hours post-meal. Previous success obtained during
non-feeding overnight state aside, post-meal BG control imposes the greatest challenge due to the
rapid absorption of carbohydrates compared to that of insulin, which results in a very large BG spike
of >200 mg/dL within one hour post-meals, yet also followed by sporadic low BG episodes <70 mg/
dL afterwards. We hypothesize that the BG control performance depends largely on the accuracy of
the mathematical model of glucose-insulin metabolism and the impact of a meal on BG levels to
provide a summary of the present study (Fig. 1) in the following:

a)Mathematical Model | b) Semi closed-loop BG control Flg 1 The present Study

Insulin —p) Sypcutaneous of carbohydrates Meal oot @ consists of a) novel
l 4‘“‘“0“ Meal ~—»e mathematical model of

- N Model-based glucose-insulin metabolism

Meal ~|:: Carbohydrate »  Glucose <::> Optimization —> from carbohydrates for its
‘ : W= — T utilization in b) model-based

Dittary fat »| Trighycende L BG control for prandial state,

v and c) further model

Model-predicted 86 aytension to include dietary
fat metabolism as well.

c)Mathematical Fatty acid
Wodel of :ff:'m."_l.' far

Time

a) Mathematical model of postprandial glucose-insulin metabolism in TIDM: We propose a novel
mathematical model of gut transit of carbohydrates to obtain a more accurate mathematical
representation of the impact of a meal on BG levels by including several parameters of food-
specific carbohydrate absorption including the glycemic index (GI) of foods, which provides a
quantitative assessment of food-specific absorption rate as a single number. The model proposed
is able to reproduce post-meal BG excursion in T1DM accurately given the carbohydrate amount
of the specific food type to be consumed—hence the very first model with such detail—and the
insulin bolus dose at any specific time.

b) Semi closed-loop BG control algorithm in T1DM for prandial state: We propose a novel control
strategy that comprises a pre-meal bolus (either continuous or as single-bolus) 1 hour in advance,
followed by model predictive control for post-meal automatic BG control. The model in a) is
utilized for BG predictions as part of the insulin optimization computed for insulin requirements
throughout the prandial state. Simulation results in MATLAB demonstrate that BG levels can be
maintained effectively within the acceptable clinical recommendations 100% of the time, even
under a number of variability scenarios.

¢) Mixed meal model in TIDM: We propose a novel mixed meal model that includes the effect of
dietary fat on glucose-insulin metabolism by considering a comprehensive physiological
representation of glucose and fatty acid metabolism—which is beyond the current understanding
—. The proposal is an extension of the mathematical model in a) to include gut transit of dietary
fat, as well as post-meal triglycerides (TG) and non-esterified fatty acids (NEFA) dynamics. The
ability to reproduce clinical data in T1DM accurately despite its minimal compartmental approach
demonstrates its potential for utilization in BG control.

The present study thus demonstrates that diurnal BG control, albeit with only minimal restrictions

for patient safety, is feasible within 70—180 mg/dL provided an accurate mathematical

representation of the impact of a meal on BG levels. Based on these results, further clinical
implementation is expected to contribute to the development and commercial release of the long-
sought artificial pancreas in the forthcoming future.
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[Improving Statistical Machine Translation with Target-Side Dependency Syntax]
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Machine Translation (MT) is the application of Natural Language Processing that focuses on the
automatic translation between languages. Translation is particularly challenging for language pairs
with widely different grammatical structures, such as English and Japanese. Syntax-based MT is a
translation paradigm based on the principle of generalizing language with grammatical rules. This
additional layer of abstraction enables the design of more robust and flexible translation rules.
However, the majority of previous approaches to syntax-based MT have employed only source-side
grammar (known as ‘tree-to-string MT’). This is mainly because syntactic analysis is difficult, prone to
error and resulting systems can become overly complicated.

While there have been previous studies on exploiting target-side syntax (‘tree-to-tree MT’), results
have not been promising. Our aim is to analyze in detail the effectiveness of target-side syntax in the
modern world of machine translation. We ask whether the potential improvement in translation
quality is able to outweigh the increased complexity of employing a structured target-side
representation (in particular, dependency parses).

This thesis begins with an overview of machine translation, outlining the major paradigms and
methods of evaluation. We continue by outlining the case study of a state-of-the-art dependency tree-
to-tree system, KyotoEBMT (see Figure 1), which we have been developing as a core component of
our research on syntax-based MT. The design and extraction of dependency tree-to-tree translation
rules are discussed. Analysis of the system gives empirical evidence of the advantages and
disadvantages of syntax-based approaches and provides a starting point for our investigation. We
proceed to analyze two major aspects of translation where target-side syntax can be effective: word
order and translation fluency. We discuss our approaches to each of these areas, describing
experiments assessing the effectiveness of our proposed approaches and discussing the potential
impact of each method.

While this thesis concentrates on statistical syntax-based approaches, the field has recently seen a
surge in interest in translation methods based on neural networks. The final chapter presents an
overview of future work that could incorporate ideas from this paradigm. We conclude by discussing
the potential impact and future directions of our work.

AR T I el oI < R < Example based machine translation system
LEREEEHER AT LE WY S, >> | |based on dependency structure are
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[+** Input and Output Dependency Trees s+:|
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Figure 1: An example translation with KyotoEBMT showing translation examples with dependency trees.

67



No.37

A Il EEFE (RLUEIHER)

[Semantic Interpretation of Eye Movements Using Author-designed Structure of
Visual Content|
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[Sum Rate Analysis and Dynamic Clustering for Multi-user MIMO Distributed

Antenna Systems]
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With the ever-growing demand for higher data
rates in wireless communication services,
recently, various techniques have been proposed
to increase system capacity. Among these
techniques, multiple-input multiple-output
(MIMO) transmission has attracted considerable
attention. It has been verified that, in an
independent and identically distributed Rayleigh
flat-fading channel, the MIMO capacity increases
linearly with the smaller of the number of
transmit and receive antennas. In practice,
however, because of physical constraints, the
number of antennas on a user cannot be made
arbitrarily large that may prevent the realization

@ Sub-processor
4 s

Fig. 1: An example of DAS with dynamic

of MIMO transmission.

Fortunately, using precoding techniques on a
transmitter equipped with multiple centralized
antennas, the required computational complexity and the number of antennas on each user can be
reduced because multiple users can demodulate the signals without using any detection scheme
while retaining the advantages of MIMO transmission. Because of these merits, the sum rate of the
so-called multi-user (MU) MIMO transmission has been widely studied over some simple channel
attenuation models. However, since it is hard to average the sum rate over the shadowing
distribution and spatial correlations further complicates the distribution, the theoretical analysis on
MU-MIMO sum rate over correlated composite fading channels has not been studied.

To bridge this gap, we concentrate on the sum rate distribution of MU-MIMO systems employing
linear zero-forcing precoding, accounting for both Rayleigh fading and shadowing effects, as well as
spatial correlation at the transmit and receiver sides. In particular, we consider the classical spatially
correlated lognormal model and propose closed-form bounds on the distribution of the achievable
sum rates in MU-MIMO systems. With the help of these bounds, we found that, for instance, the
effect of spatially correlated shadowing can be considered to be independent when the inter-user
distance is approximately five times the shadowing correlation distance.

On the basis of the above analysis results, a distributed antenna system (DAS) has been proposed
to further decrease the access distance and spatial correlations. To verify the sum rate improvement
in MU-MIMO DASs, we investigate and compare the characteristics of sum rates in both centralized
antenna systems (CASs) and DASs under the effects of correlated composite fading channels and
inter-cell interference. One of the computer simulation results indicates that the DAS can
significantly improve the performance of the sum rate compared to the traditional CAS in the case
under the consideration, therefore confirms the speculation.

Finally, combining MU-MIMO transmission and DAS with precoding techniques, the advantages of
both MIMO and DAS can be achieved. However, by establishing a large-scale MU-MIMO DAS, such
as, Fig. 1, to increase multiplexing gain, the use of a dynamic clustering scheme (CS) is necessary to
reduce computation in precoding. In the last of our research, we propose a simple multi-carrier based
method for dynamic clustering to establish a large-scale MU-MIMO DAS and investigate its
performance. We also compare the characteristics of the proposal to those of other schemes such as
exhaustive search, traditional location-based adaptive CS, and improved norm-based CS in terms of
sum rate improvement. Additionally, we further introduce spatial correlation to the considered
system. Computer simulation results indicate that the proposed CS provides better performance than
the existing schemes and can achieve a sum rate close to that of exhaustive search but at a lower
computational cost.

clustering.
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[ Spatial Signal Processing on Distributed MIMO Systems|
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[Robust adaptive beamforming for clutter rejection on atmospheric radars|
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