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Promotion of Global Communications Plan: Research, Development, and
Social Demonstration of Multilingual Speech Translation Technology
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[Abstract]

In order to eliminate "language barrier" and realize free and global communication, the purpose of
this research and development and social demonstration is to develop a multilingual speech
translation platform that can be commonly used by companies providing translation services and to

implement it in the real world.

This document describes the R & D system, the objectives and significance of R & D issues, the
results of R & D, the state of implementation of measures to achieve policy goals, plans to achieve
policy goals, and the results of research papers, patents, and other activities related to R & D projects
commissioned by the Ministry of Internal Affairs and Communications "Research and Development

for Advancement of Multilingual Speech Translation System in Disaster".

1 BFRRASEAKE
O REHREESE A g (N Y =y 7R EHD)
O HRHEH HE A (AARBEEFRKRAS)
B 2 —ES (ESZFZEBRFEIE N 1 Hom s B Jeris)
FHE A (R v=vs YV a—varT s uav—FAEh)
fRis ot (BksXas4t KDDI # & WFZET)
KR R (BRSO WEIRY
BEEDRRTOTa—Y I EH WS A ARSI
ELRRIOATFa—Y FI BIE (XY = 7 RS
& mE (AAREREEFEERASH)
Al —@ (ESZAFZEBRSIE N I ol S A Jerns)
B N O V=v7 VY Va—varsr ) av—HFKE)
BTEB 1R (BR=US4 KDDI #8 & FET)
HA RIS BERSHEA S WEIRR

O
O




O WRBAFKHAM  Frk 27 FE~DFocEE
O WEBMFETHE % 519857 H

2

3.
3.

(NER) XBAL . mHH
SERE 27 SRR | Rk 28 FRE | SERK 29 AR Rk 30 FE | amoeeiE (RE)

1,266 1,147 1,293 695 796
MRARREOEMNE S UESR

AHFFERA T B O ERE 2 BAA U T2 R 2T SR E D LRI E 5 £, BARZFN D 4ME A ITHINO
—iEAE Mo TE T, FiASEANE BRANOMIZIE [FHEORE] B HLIXTEN->TEY, aia=/r—v
9 AR K DR A RS OB EDZEAFEL TV D,

ZDEI BT RO, HHOA 77 E LTEEEY AR — NEHOLEMEN ZHIZ & E -
TWD, FRCRENRAE LTREORRUCR o 2R 8T, BARBZET Z ENTERWAEADRLD -
HREMERT HTDITERBERRAIR Th L0, ZEEDOH BINEAN~ER - FER— 2% AF
TS 2 DICHRAR D 5,

Z 2T, AR R OHSIEETIE, [FEORE) #72< L, BT/ r— L gala=r—v
3V EFEBT LD, ZEEETMRENZRE L, »ORRY — R E AT 2 BEEN IR L T
FIHATRER L SREE R T 7 v b 7+ — L ARER L, FHBICFEETH LA ET 5,

AWFIEBAFE e O EREZ 8 U C, 25555 BaREdh 2 O 72 B — E A 086kE, v a vy B
s — B, AEISEEBIEOATEILRIEA IS, AAEZ M TE RWAEATH BARE
WT IEHEDRE] KU 5 Z 7, BPEOAEETLERYP—EXAZHHATE LI, #
T2 KRB REICER O ER PN LD EE X D,

MRFARBR (FIo+Ty )

1 MEHEEN
1. 1 BEANTNARICE T SRFIMED-HDEFTHM

P —2 & LCEERRERE DMFAET 25w A T0E L, B A sk & A7 A2k LT S/N t=0dB o
MESBREE T CH SN H=20dB D56 L RIEOHFRMMEEZG T, e LTLLT ONENFEBLFEE
IRMEE RN A BT 5,

- RERTHEZEANTE D, 77y MEDGTIRENTE 5,

- BRE, NADHTEFENTE D,

27— DENTETHORFENTE D,

- BRI LTC RIS CRENTE D,

- HRIEOTRV G TRENTE D,

AWFRBE T, SFANT A, ACHB LT8O~ A 712X 0 BFE OB R 2R ES 5 2
ETCHEE T CORBIBELZLET H2HMEFARE L, RIEHETH S S/N LL=0d4B DMEEEREE T C b IS
M~ A 7 ZfEH L2850 SIN th=20dB & R4 0% iR 2 38 LT,



FAHEOER BRZMEETIS, FoRMEEMELEZRT 572010, FEah - BEE 20 L TIim
EHEET DG IR AHEE R, R OGEEEH ONLE & JEPHOBR S O J5 - FEICESE | fRatkomx &
HiPHA /ST A —ZEFICE O HET 2SR E— A7 —< Eii 2R L. AR TRIELI-E 5 AN
TN RNZFEE LT,

BRFE L7zl In T e A 7 o — v Hil &2 FE LR AN T A R %, Sk~ e W EBREIC T, 20
HET PNEMERE D SN MRGE A Sl L 7=, HER L~UL1E 50~80dBsplA F2ETh 5, HEFTIEEINTZEA L
IRUNIREETIZ, BUCHIO Y 3 v V0 7 EOMEE N BRI RERE T LRI TE R0 o 72 hy . AWFFE THFE
LIHEEIERM 28 AT 5 2 & T, KNI BIER OE AR O/ o — U NIRRT 5 2 L 23 ATEE
27257,

~ 201842

ATAPIRER HAAED me (EEE)
PELLT ) -

v

BREL L [dBsplA]

SHI, EAIMEET S TO v Rx 2 e EtT S0, FER LMk R e 7Y 7 2 E i LT,
FHEE T Thotda T SnEE ShLliE L ®EBEEPERSNLITHICED=—20b D
ZLEBDpold T, 2= A —x (BREmMAN, BRIY) 2HELEHEAERANT A 2 (B
PC HAT ~VAy NEIAT) ZdELT, BUE, HERL L BICBEHR~OET Y 7 LFERE2@E L
T, FELZHRITTH D,

WA MEETRTOESRALIRE

- BEET + 1T/ BEPRENIERENITIBTOE SR EEIRE ‘

577995947 ALty
(BERGEIE) (GRESIRE)

1. 2 BHREBREBICEITHHFINER SN

pEde, BEMZE D4 TERLA, — D ORI L THER 150~300 ARELL B3 & LTS 31
JEEMZ IS T B 7200 ax v ae, BEOFHY—r (il Fk, v a v s g2 — BOk,
ANFEAZERERESE) IR LT, BRI T5 NRELAIN TS T3 2 MEE M E i (b Hil 2 283 5,

ZARTRBREE T T DRV RA R RERLN T A — 2ty MIHFIETH D [ZHERREEICKIT S



MEE M EROEALET ) OFZERRR 2D, MEEHE DB OMEE, kb7 L= Y X LAOHEH API Off
NETV, ZEBEFHRT 7 v b7 4 — o — I ATRE R ME T R L S AT AR L,
MR SR A LB A A ST LT,

MARIB(CIGUIGESHIE/ (XY OHER SR E B2 A ELNE QX EDBICEE DE

a DMSHIEDBOIES N @RI MR N\ [ QAPIOMRE
B 2
(577 A IEHS) Q@ C 7 & ey
7 i
| BE/ (oA |I:> MESHDE - — i) =
DB y i
[ =rzams |&7 z A
o)
0 A X J
ZIRIR T CORMHRESZD MESHEDBMS RIBRMAOARITHULT
HMRE=UNE - B RBILET IV EERR RS TEZE D

R AT DR WTZFFEERICE Y | (EEE ORI S RN OFE ~ 72 FZAEHLS CHES P oL B
HEEMTEDHI L 2MB L, FEERCTEE LB LEEL VG ONTT — 206, €K 150 AKRELL
FHMETH > TS ITER T OMISEE a2 4 75 AL TICHRTX 22 & 2R LT,

2 FIREEFERERN (BB#RF1—=2JHEim
W OFFRED T0%DHE T, 10%LELT80%ET5Z L& HET,

1|

WFFEBA%E LB B B8 O RN, = = — 7 /L B EEERINMD i, R RO L S5 = — 3
ZNZHEEADWT, GCP10 S35 (HARE, G5, WEGRE, WEGE, #1588, XML A v FXU TR,
X YRR ANA VEE T T U AGE) <40 (B, B, a v B BUDE) THRIRERK 80% (R
TR 20%) R LT,
2020 FFIZTESINTWERREAY VY7 « RT U U E Y VEHRSICHSRICEI Z A I 7T
Bfiis L, BEELOKIN /G - —ERAZEB Lo, BRI bLLIZZ 7Ly hoT 7Y | $hEIC
Fb L7770 BVRIRICR b LT 7Y R EZARIE D FEBLL TV D, o, "— RV TIZ L&A
RSB EEETEY . Bt mERy EFbobdb D,
B H B O EHREAFIC OV T, LT OREEER LT,
> HEVEIRRE R O ST (A BALOFHEE 2 @ O E e o il EHE L7, Zoffhx, &
KRBT, SREOWES S REHRMOFROR S, LREROFIRO R I 722 L4 R T Db
EMICEEEZHET LI LOTH DL, N F~v—7 AT —ZIZBW T, FHEHEZHEETIC
TRTCOFERL 2T 2856 OB 79%2%F LT, #EE L7 EHE O _EA7 80%I(Z )%
KDz L THIFRSEZ 90%E TabHZ LN TE T,

> BEOEERRIEAZRE L. AOMEEZHR L, WAL, ANSHEORSEa - A2 HEE
ZWRHER U CREEUER LA ARk, & OB TS 2 IR T2 HiETH D, ZiuiTxiL
T, BHORLFESCEY VTV U 7k o TERT D Z L0k 0, BRUeriR S kR & 8
SH, FEEENM ET5Z L xR LT,

> HEHRIER(SMT) & NMT ZfiAd b 2 & MFEAIRE L, RO = X CES el %
BHIF Tz, 1 DHOFEZmEO ) (F A2 EHOH ) OB RRLZEIRT 25D THY |



WMT (EWR : BBEIRRICBE T 2 B4 REEY — 27 v a v 7, 2006 LK) © 2018
D=2 —AFLEMRF A7 1ZBTH 4 DOFRGRNICENT by TORGEE#ER LTZ, 2 D
HOFEL, FEHEHAOETNVEHWTHSIET — 2 0 LRIFCCH 2 AR L, EAUZESNT
BT NV EFETHZETSMT &E NMTOX % R HIZKET 55D TH D, ZDOFIEIL,
WMT2019 O #hfiZe LFIRR X A 7 1IZBWT kv 7 ORE & 2Rk L7z,
FATHENHE L ATV H REICHBEETEAEO @V GCP10 SREO S 72 A EFIRR - Sk
TRk ARMEOEmNEFARDOF T VU E A, F Y THMBEE L, £, BB, LEMER
RO LNDGEAEITIE, Y—Aa— bt LT s,
ARREORRETHL Y 7 by = TIIA B BURWRERENTZLOTHY | o, EFEOHROT —
ZITHOD Z L7l KIBIZCHDREHELEZX D, ZZETIEHVDLYLIBKEREEB LI A
THHN, D OREE LBICFRREEROFFENATREIC R 2 BBIHEOH LA TH D, o7 —
ZIZB L TEZE DAER mWZ &5 GCP10 SFBIMZT7 4 U B VEERT T VVARV NIV
~OPBRBET LTS, o, FEEORE IS bFEENRKEI W L 2 ELHG Lz,
WFEBRRE~ R A v b EORFET &R E LT, BHEFERT L2 U X A28V T SMT 725 NMT ~
DIRTHEA K7 MR 28 TN KRG Lz, £3°, VoiceTra @ H J B A & s L, & Dtk
NMT (22572 GPGPU # K&EITEA L T, &#lf72< GCP10 534 NMT /L L. BRtd L HICLE/EE
R Z FERE LT,

8

|

=
&

3  REROCFRRRBN
T SCTFRRREEAT (R, SCFACEM, Rk T 4+ bSO
VARTZVZEBNTAZ2 =X TR TE D, RV TIRIEEREROLT2B#HTE LD, 707
A ROXLF 2B TE DR OB RO FEEHTE D, BUCITBWTIL, BRRO T 258
WTE D, RBEFOLHICEB W TIENRO LT AR TE 5, 1T EEZNOEI GO LT 23
WmTED,

1) SRELPRIC X DA IE A
T) WBWTHESNDIELEIZEBNT, SHELIICLOMELTT) Z&ICL D, SUFRE %
IR DI TOHIE) 9 0% L2 RE LT 5,

FHNAEAO A RENICBITAMERAI 2= —va U EEBT R, #EATHRE LI A==
— BRI EDORFERSCRICR L. B A B L U CRVWIBE CTICFa8ak 2 EBL T 2 U8k B it o BH o6
AT o7,

SCERRAMEE N EOTd | TR LIEBNOERTE ) A R & RET 2 BB IERIN & LT, EZEME
TAEARET . FEEERD N FIEIC X D BB AR OB, B RO, mMAEEZEEISHAGDE DTV
Y RLEFFE L, AR SCFRRERE M B A B L,

Flo. RO TN L 1T RR D BMBARIC L 2BHWIEEDO T L — 7 AN —2EB T H720,
DNN(Deep Neural Network) D —FECTd 5 CONN (T L B SCFiRak i, XL, CRNN (Convolutional
Recurrent Neural Network) (T X 2 SCFRBakd kBT 21T > 72, FFIZ CRW IZIBWTIEL, FrBE7 4+ b
WX L7 B B AR s 27 2B L. Rz W28 2179 28 THRZ + > Maxhn L
LT Y RS LT, BRI CRNN IR 2 Ui — VU alf+ oL e L, Aoy
AN XD IOFRRIHRIT OV T, BEED 90%IZxF L, BEE & 3078, fiEE & SCFFIERITHK) 98% DBk
EAamEi L, BIEZER LT,




— 07 PEROITTRRRITIS T D IR HNIC K 2 FBRHE K T oIk, 35 X0 CRNN (23 Tk
TN T D728, DNN O—FTdh 5 SSD (Single Shot Multibox Detector)$ & 08 EAST(An
Efficient and Accurate Scene Text Detector)|Z & 2 SUF R (HHAN OBAFE 4TV, FEC O RENEFFAMmAS 2
0. K 80% DK RZ FEH L7z,

SREALIRIZ I DA IEEAT TIX n-gram, WFST % AV 72 B RS #ELEE 2 FH VTl il Ric B 5
AAGED LS 23l L, ik 23T ET 2V FTIES AT A& %, FY AT AL 585k R omiE
IR BRI R B A fERE LT,

FROKRFET Y Ix L, &A&EIZIE CRNN & EAST (2 X 2 SC7afik, SUFiti— o o v 23 i)
L., Fx= YA XD RIS 2 3Pt & Ui a2 BT 27 €7 7V . BLOFHEY —
N BRYE LTz, IR — /b2 AV EFE 0 SCFRRR G BEREAL & 13282 27 it vy FCThH D, A==—,
EWR., 707 A FEOBBEALREICNE Li it > b & O sE a2 £ L, SCrmg e
LTI 80%., Tk & L CKI 95% & il L7z, E£7o. [RIRFIC A Ehiai i 2 Eh L, ARz
¥ DN TR L7z,

EROABIZE - FHBICRS TR, TRIRT@E Y, BEOBEZWAEL TEBL, TOMRERE S
5L FAEERE UM R LRI 4 — RNy 7§52 & T, FHFBORRIMEFEBLL
AR BIECH DR ALIC T R THENT L N TE T,

UL EDBR%E « Bl R 2 b o> T, OB LU FRb= v v L UERE Y U E | e
Z BRI RNCTFRB T A 77 U — & UTEANERRE L, 2020/1 I[ZHEZEF, 2020/3 (M L2 81
L7z,

2015&FE 2016FE 2017FEE 2018FE 2019FE
[i2)=201d ] 14
o, TBEE BB
@{%mii Sz BITAlgAE \ i @{gﬁﬂjﬂljt AT IR ==
i e 7 BR7ILIUZA o A R
______ - o HEREMEEE o ﬁazj7/ va o
Ve TR ) LRI /CNNS&%.W.?B'!@ £ | »CRNNYZZ:H
Bz CNNY T SSDYTHM——» EASTS FiAH— > s IS
| o N o o o o o Wy EFURR |
RIFRE THATATT) || ememp pas — T B > SEET EH< | Z
R FsE <yt
- S0ITES AT | STFSATA e R
= oL R frest > . m —> SATAE - RbISER
v
MERESTAT ‘ AT > DR BRI TR

3. 4 (ERHZEERALBEREER LN

H 7 —FEIIRBWTHARZ B TE RVWRE LEIRFORFHED O b, ATSLOMES Y | Bax
7% Sk — EAZMHARRFECONT, EVE LA 2[EETHA LEELAICB W T, #E OHEiE
B 80% & HAE L L. MK ERA OBDEA R v h ORBANFFIAY 2 2F5 2OV TR, AFEOSRMA T TH
WIERE 60% % HIE L T2,

. MBEMROIICH - > TiL, BUROZE/EEF RN O A2 Licha & ARk
B & 9% OB a5 LRI L5 ) 2aa by TER LZSEI > T, M




BERR, 2=V 22 @3 X bR ESED THRICHEEHG 2175 Z &,

FEREIZ AT T ALE R RIC IS < HUKOFIEREEE (R AR v MER)OY 0 B2 B2 EFFRY AT A
AL, MAFREAEE LERBRICRIE Ls, #7 V—NRN D, Hahs e &N E & RS
—NZEE L MEEFHRICIE U CRY T 2RI — NEEEREN R D2 — N0 2 5 2 & & Hhg
L7,

ULV AT DEIER LY 7 o —COEFRFEEOEFEREBROXFE e 74 v, HBERRN A

ERT Do Z21To72, 3 DORFHEONE (BRIHIEZE, HARVHIBIEGEH, BRUHAMER) [cHhEL T=
O ABERROFM A T Lz, ZO/E, SVELE 2 FETHALLELGAICBWT, B E
23 100%(E 15 80%). H AUHIBEE #AY 93.5%(H 1% 60%), HAIHIAMEHR DS 83.7%(H IE 60%) & 72 D) |
T ABEMRRILEEE A ER L2, 2B, ARy MEERROVGEIZOW IR Y HiE % & Lo Xl
o7 RABRERE LTRIH LU, ABEREDS 11%RE TN ARy MNEEOZREZ M LT,
ARy NEEEORE - BERIZOWTIE, BUR LT 5 L AFOEERLETHY | BIMOEM 2 X b
L%, aX MEZE/NRIZT 5720, BERFHERESH B NT A — 2 RIEREEL B RSB iR E S8
T5Y— NV EBRR LT, FEEMEICED 2 MEERMEMROFMERZ TV, L%y — A2 EH L2V
AL LT, (EERZ U3 128 T 5 RiAAEE LN,

5 ZERFFARISY FI7+—LORAR
EEROHE TR TH O . 22O — X 22t 2 a3l U TR RER L 555 75
FRR7 7 > b7+ — L% EET D, XERGFEELORZEAENR 2D, FEEEKOT T VT v
~ B AR & Rl
PRk 30 4F 12 A 20 HIZEZSEE AR APL —E 2 (LUF, TAPI#—E 2] &\H,) & LTHHE
wHAAA L. APL{ARZ ABH L7z,
API#—ERXTIIUTOHEMEDA v X —T 2 — A5 HT 5,
c BERANT A RZBT DHEE LD T2 OFEEH B
- SRR BRBRIC I T D M I e L B
« REER SO RN
< N EE A 1S A U7 BRAROR FE e Bt
FFR BB FEHEMNORR ATEN L2 SRS ARl (UUT, TEARR= U] Lnd,)
ZIEM LTS
J%Mn$4ﬂ265 FERIRE DO T A £ R BRI T LR A L. TR Y
DY T NG 2T AT T ABIONY 7 by 27 I AREOFRELINZ . ZEEEFHRT
7 v N7+ —LORME B LT,
ITEAHEBE O ¥R T LSBT A RIRBIN O A 2 HEF1c, BFEBICK T 22 SR BRIR AT LE
ADT= D DEREAMTEME (LT, [SREMEMFE] Svo,) 20 E Lo, ZREIFEMFEILS
FEANY T 7 U — BRI AR S OF 51l (B 24E 3 A 18 H~24 H) 2B\ TAR I,
A2 48 1 RICIE, ZEBBEFHRT 7 > b7 4 — LAOIERZRET 5720, WFFEBRR AR 215
AUEM 22 NollE, EFFR= s YU S0BRIRAREO 7 7 & ZAHIEIC K0 &4k <FH FTRe 72
APIh—vEA2AD7Z v ZBRIA LT,
LEMEAMRT 7y M7+ —LOFHFE ORI L0 — R H RIFOdE L LT BESSERE (M




T. TPoCJ &\ 9) THIHTRERT F VA r— a3y (UUTF. I770Fy ) 20noH,), BLORY 7k
77Xy b (LT, ISDK] &£W9) #RfEL, % Z0FEELEHL. 77U %> b, SDK
% API —E AT LTV Z L T 5,

4 BEBR (7 MHLER) OFRKICE T =IEHDERBRGR

EF BFACBHRAE 2 LSRR S IR AR A B A R L T TR T,

BFFEBRZE BT o0 S LI ) o SRR & LT, T BRI SRAE) A& S8 L 7o, ZAuid, it (ke
RO EERRZE ) &G & LT, AL 5 I EHEIC S - A L. ST ORFIEIIRE T A g
RIS L, RO EBE CRIMBAM LT 50, BifoRMZ T 200 CHfELE S
DTH%, THICE Y FHEBFEBITOEMIEZRAMNCTRM L, M2 T, HRRHEIC ST L 72 5
b (V) a—>a vk, AP RE— LoflisEY —b & OMABADEEIE, BATHE, %) 2T 51
EY | ARFECHT R EF R B IR Tk,

FHRTE B RE BN S ARG S E D DR HAELL FORFEEEAH L, &b, ThoHilfenrs v
=T x2—2A% [T 5 [ZFFEEFR API — 2] 2R304 12 A 20 HIZSLH BiF, FELBLA
L7zZ &C, 7Y M LAREOESICAT AR EREEE N, 612, PRk 314 4 A 26 HIZES
R DU EDT A B ZAFEICET 2R EHMR L, EFHRE P DY 7 N =T AT
ABIRY T N =27 TA B ARPEOFEELINZ | ZEREFHRT 7 v 87+ — 2ORMEZ MG LT,

ZHICKY, ar Y =T ANORERRT Ty b7 r— b EHOCELEEE AR — B X &2 R
THIENAREL LD OWTIEEEHEFMRT— =T N A= I —DBRIL BAT D7D
ez T,

£z, fix OEMBEHRIZONT S, TOHEMFEZIEN L THREIEICE T2 OO0 H 5, WFFERHSE
Pt 2 & O RILRBUZ SN T~ D,

a) MEEIERAN 7)) TEATIT A ATBIT D HEEIE D 72 0 O LT F
AL Ay NEFRATTT AL ZAR0ERER ) — N PCHT 7Y 78 £ O @il st POC % T
FETMA~ORRE & FELO FTREM M2 Fht .,

a) MEEMIELAN  A) ZERZREREEIC IS D HEE HIE SO L R
MEFIEROE LTI BI L. PF 9 —E X & LT3z 2 B,

b) FERABEE BN (ABBRT = — = 7 Eik)

BAEHMTTH D EFTRT VNI AR TR T Bl 2R L, —Y 7 b FER
W EAEAR. BB, T v Ny S — U TR LT, BA%E L EIRORIH 2R 5 eI
MBI EIRBIRT 5720 7 A b AfEL REMEE (A5 0WEIR) L3R LE,

©) RRER SRR AN
AE 2 AV, TSN STF 385k SDK) 4 2020 4F 3 A X 0 367G L7~



Q) T L BRI L
R HR A 8T L7 BRI BT IC DU C L o F x — R TR 5 S CHaE L. e
A AT,

BT, BHOAEEZEBR T, FIIERE LRI O TR D,

<ttEFEiEE N H— T oraFZE~0T T —F >

F9. 5 WO RFEFEEZBE LT, FRCBHE, ¥4 7 v—, ERODO 3 S OWTIT R X v ERHM%&L
C=— XN ERIICEED oo, FEMMP O REICTRA T, BARMICIE, $hENEICBT 5
Rz, #7 —0BicBnad TERRRZ SEE AR A7 & [TOTTORAL., E#Sy
BCiE, EEEEMIT AT LI ATORERERRE (777 FAN—232020 FICRIETE) 2ETH D,

<ATEHRDOFIHTRDOHNDE 7 77 Fh—E2DEx 2 U T 1 Hefk>

BUNRIRTZ Z 7 R — B 2ARRITHR 2 BUNFHEEICEY U TG E S ICBE T 2 Rt iED b i
TEY, ZNHLORFFERISLTT Iy b7 4 —20tF 2 VT 4 a2 DTS, £7-, Hhak
R TOLEEMRT AT LDEANIZATTETA R4 VEOREDHED N TED . 22O TH RS
ZEDTND,

<Zwm—aa=b—a CVRBEHEERESIC fé*ﬁ*’ﬁéﬁiﬁ THHIEE >

200 fHENSMT 27 e — a3 o= —3 g UREEHERE BT, THRIAE (T 2
DEATe L RIFFIC, SEGFELDERERaIa=r—a vzl %;Eﬁ%%ﬁﬁﬁ&?ﬁ@%&%ﬁﬁlﬁ
DHRATS, fER. EEEENOZHOLEHEEFMRY—EARAIHSND e L, ERBIEOTEELIZS

IRl

5 BB\ (7Y FHLBR OFRICFAITER
ARWFFERAERARDOT U MU LAAEE LT, S TIEEREFMRT 7 v b7+ — L 2R L, tkx
RAEZENINERWEY —EZARALZATREE LTS, A%I1F, SHHAEAMISICEES Z L7 < TH
PRBIIC B DAERAE N HISRAERE SCE 240 0 65 COL S E A BRIRREAN OiF 200 72 & i
HziED TS, £, KVFHALSTWT T 0B (2020 4F 4 H) 728, —ERHEODM EIZH 5]
SRt MV AHA TN,

THRENDWRMRE LT, SEFHE AR OEMITLBE L Wik, avyerrtr
. BUOCH AIAZEEERR 72 T <L 2019 £E 4 H 2 BiAT SHVZBIEABIEIC L Y . BT R LU
FHEWBETIE, 7 UTENDOBEREFEEAEFEORMMA AL, TN, SEIERFHEITHINTE
D BRERIFOXISITA SN TN D 0D & 91 ATEHERIIC B W T b L SRET H RIARET 7% 28 RaA %
NDRPUTZ2>TETWD, ZOX I RIERISHIST 5720, 5I&HE LT O ZIT 2,
1. {EHBSE TRD 5125 B4Rk
2. ITBHEBEOMM TROOND 7 TV RY—E2ADE X2 U T 1 ik



LIZOWTIE, ZEBEEFHRT YU OFEIERI 2D | ERLINESHEL L SEE SR
Ty M7 —ATHREL TV,

2IZOVWTIT BINRIRTY 70 R — B ARRITHR D BUFREIZ B L TR MRS 5B 4 51
FREDLNTEY, INOLOBRFHERIISUTT 7y 74 —208X 2 VT o xticaED 5, Fiz,
MG AR COLEFERIR Y AT LGN oA R4 VHEORELED SN TEY, ZHiZ20n
THRSZHED %

F 72 NICT O%S5EHEFIRBENOE R 5 @EALOMEIZONTEH, ZEEEAMRT 7Y 74—
LFH¥ELLTAPI Y —ERATOIERB LT A B A TORMEEIT> TN,

il 2 DFEAFTHEARIZONWT S, 7T ML BEOERIZANT 725 % OFHEIZ DN TR D,

a) MESMELSN 7)) TR AT A ATEIT B HEEINED 72D OEE A
S 2HEEICTa NEATOT v 7T —h, BIOBEHEET YV VROFEFFERLZFEm L, T ORE R
ZEEE 2 THF 3 FEEICERMICMIT =B 21T 9, ©F0 4 FE T HH LW &2 £ T E,

a) MEEMLEEA  A) ZARZRBREIC IS 1T D HEE I R L By
BN 2 FEPEICRNRMERGE, BB LA 2 S L. AN 3 RIS I W 2 S, A 4 AR
FELIRR I3 — & 2RI T AR RIS, — & A (LBAFEHEME 2 FEfi T i,

b) B BYEE G (BRI 2 — = 2 i)

TCICHRFIFH O, AL, I 5 EFHRE T LOSEHEL - 2L, GCP a0
EB %8 U1 % 5 BRI ORI, BRRE~OMEIC L 525 E BRI O %R ILE
Jr—s At asr— s VT 2025 ITB 1 5 ARIERBOE MR & 0725 W REIIC T 7 iE B2
5 TE,

O APHRCFRRRELT
?T’ﬁ%% %&®t \4 i%bﬁ\%f@ﬁ%%mmbf R

d) PN AT L BB EE L
B2 EEITT A & AR MM & O L £ L, S 3 FEICITFEEHI A Z 2, F
4 AEFELURR T — B R AT BE S BR b % 2 T i,

7B, WEEHRIZOWTIE, AT LD 22 BE L Ty, ZORIUZ\IT TH% b EY Mir,

© MEEIESANIC LD, HEE TR 2R TOEFEIENRS WEB 2% COBEEIMR LA &SR
HSOMES 72 &~ DM IR R B

- FERBABEFEEIN (ABERT = —= 78l ABRA L SEEAREINC LD, BaedE
BEXTR OFFER 2025 4F00 KFx « BEVE J7 #CVE H rTRE 72 [AIRFE@ER & 2 7 A 0 HBL

< RERRSUERRRREEATIC X B, B - it - NRIE T BRI BT DT T = 7 SOMH B HIBR 722 & DR
rnfl RO RRET — 2k, BRI B T 28T vy 77— 2 {Ic L 28l 7 — I A 7{bie &, %

-10-



AR U - DR(ILOER
- N A TE A L BRI AR K L RO S
DL EFHRETAER A~ DI

-11-



6 EFTEWLBRAXIXF
[1]Lemao Liu, Atsushi Fujita, Masao Utiyama, Andrew Finch, and Eiichiro Sumita, "Translation
Quality Estimation Using Only Bilingual Corpora", IEEE/ACM Transactions on Audio, Speech, and
Language Processing, Vol.25, Issue 9, pp1762-1772 (2017/06/15)
215 ATE TR, BHE B8, “3— " AFEEET /L & FMEERILRICES SHEHIRRO KA A #EE", B
SEEALEE 24 £(2017)4 5 pp.597-618 (201749 H 15 H)
SIEHE., HEHE. WM 7Y =7 0 > FOFRMEE SO A, BRI~ O FE
No.18(2017) pp.53-72 (2017 4F 12 A 19 H)

—

[4]Kehai Chen, Rui Wang, Masao Utiyama, Eiichiro Sumita, and Tiejun Zhao, "Neural Machine
Translation with Sentence-level Topic Context", IEEE/ACM Transactions on Audio, Speech, and
Language Processing, Vol.27, Issue 12, pp1970-1984 (2019/08/23)

[BIAATE TR, BRI, B IE—AR, “H o 7 ) o VAR IS < EERIAR &2 W iz = 22— F U EBREER
ANTHBEFRimIGE 356 %375 (202045 H 1 A (X))

[6]Benjamin Marie and Atsushi Fujita, "Iterative Training of Unsupervised Neural and Statistical
Machine Translation Systems", ACM Transactions on Asian and Low-Resource Language Information

Processing, Vol.19, Issue 3, (2020/06/01 (in press))

7 ESMEOEAERBX (RWEEL) VA +
[1]Kohei Hayashida, “Noise Reduction and Evaluation of Speech Recognition Performance by the
Adaptive Beamformer with Four Microphone for Wearable Speech Translation Device”, 2017 IEEE 6th
Global Conference on Consumer Electronics (Nagoya, JAPAN) (2017/10/26) :
[2D1HEE 7, MARY:, EEFE., @GR, BB, KIT#%E, “Self-Adjustable Speech Enhancement
and Recognition System”, 2019 IEEE International Conference on Consumer Electronics (ICCE)
pp514-515, (201941 H 13 H) :
[3]Kenji Imamura and Eiichiro Sumita, "Multi-domain Adaptation for Statistical Machine Translation
Based on Feature Augmentation", Association for Machine Translation in the Americas (AMTA 2016)
(Austin, USA) (2016/10/29)
[4]Kenji Imamura and Eiichiro Sumita, "NICT-2 Translation System for WAT2016: Applying Domain
Adaptation to Phrase-based Statistical Machine Translation", The Third Workshop on Asian
Translation (WAT2016) (Osaka, Japan) (2016/12/12)
[5]Rei Miyata and Atsushi Fujita, "Dissecting Human Pre-Editing toward Better Use of Off-the-Shelf
Machine Translation Systems", Proceedings of the 20th Annual Conference of the European
Association for Machine Translation (EAMT2017), pp.54—59 (2017/05/30)
[6]Rui Wang, Masao Utiyama, Lemao Liu, Kehai Chen, and Eiichiro Sumita, "Instance Weighting for
Neural Machine Translation Domain Adaptation", Proceedings of the 2017 Conference on Empirical
Methods in Natural Language Processing (EMNLP2017), pp.1482—-1488 (2017/09/10)
[7]Kehai Chen, Rui Wang, Masao Utiyama, Lemao Liu, Akihiro Tamura, Eiichiro Sumita, and Tiejun
Zhao, "Neural Machine Translation with Source Dependency Representation", Proceedings of the 2017
Conference on Empirical Methods in Natural Language Processing (EMNLP2017), pp.2846—2852
(2017/09/11)

_12_



[8]Atsushi Fujita and Eiichiro Sumita, "Japanese to English/Chinese/Korean Datasets for Translation
Quality Estimation and Automatic Post-Editing", Proceedings of the 4th Workshop on Asian
Translation (WAT2017), pp.79-88 (2017/11/27)

[9]Kehai Chen, Rui Wang, Masao Utiyama, Eiichiro Sumita, and Tiejun Zhao, "Context-Aware
Smoothing for Neural Machine Translation", Proceedings of the The 8th International Joint
Conference on Natural Language Processing, IJCNLP2017), Vol.1, pp.11-20 (2017/11/28)

[10]Hideya Mino, Masao Utiyama, Eiichiro Sumita, and Takenobu Tokunaga, "Key-value Attention
Mechanism for Neural Machine Translation", Proceedings of the The 8th International Joint
Conference on Natural Language Processing, IJCNLP2017), Vol.1, pp.290-295 (2017/11/28)
[11]Tomoyuki Kajiwara and Atsushi Fujita, "Semantic Features Based on Word Alignments for
Estimating Quality of Text Simplification", Proceedings of the 8th International Joint Conference on
Natural Language Processing IJCNLP2017), Vol.2, pp.109-115 (2017/11/28)

[12]Benjamin Marie and Atsushi Fujita, "A Smorgasbord of Features to Combine Phrase-Based and
Neural Machine Translation", Proceedings of the 13th Biennial Conference of the Association for
Machine Translation in the Americas (AMTA2018), pp.111-124 (2018/03/20)

[13]Kenji Imamura and Eiichiro Sumita, "Multilingual Parallel Corpus for Global Communication
Plan", Proceedings of the 11th edition of the Language Resources and Evaluation Conference
(LREC-2018), pp.3453-3458 (2018/05/11)

[14]Kenji Imamura, Atsushi Fujita, and Eiichiro Sumita, "Enhancement of Encoder and Attention
Using Target Monolingual Corpora in Neural Machine Translation", Proceedings of the 2nd Workshop
on Neural Machine Translation and Generation (WNMT 2018), pp.55-63 (2018/07/20)

[15]Raj Dabre and Atsushi Fujita, "Recurrent Stacking of Layers for Compact Neural Machine
Translation Models", Proceedings of the 33rd AAAI Conference on Artificial Intelligence (AAAI-2019),
(2019/01/31)

[16]Benjamin Marie and Atsushi Fujita, "Unsupervised Extraction of Partial Translations for Neural
Machine Translation", Proceedings of the 2019 Conference of the North American Chapter of the
Association for Computational Linguistics: Human Language Technologies NAACL-HLT 2019), Vol.1
(Long and Short Papers), pp.3834-3844 (2019/06/05)

[17]Kehai Chen, Rui Wang, Masao Utiyama, and Eiichiro Sumita, "Neural Machine Translation with
Reordering Embeddings", Proceedings of the 57th Annual Meeting of the Association for
Computational Linguistics (ACL2019), pp.1787-1799 (2019/07/28)

[18]Haipeng Sun, Rui Wang, Kehai Chen, Masao Utiyama, Eiichiro Sumita, and Tiejun Zhao,
"Unsupervised Bilingual Word Embedding Agreement for Unsupervised Neural Machine Translation",
Proceedings of the 57th Annual Meeting of the Association for Computational Linguistics (ACL2019),
pp.1235-1245 (2019/07/29)

[19]Mingming Yang, Rui Wang, Kehai Chen, Masao Utiyama, Eiichiro Sumita, Min Zhang, and Tiejun
Zhao, "Sentence-Level Agreement for Neural Machine Translation", Proceedings of the 57th Annual
Meeting of the Association for Computational Linguistics (ACL2019), pp.3076-3082 (2019/07/30)
[20]Benjamin Marie and Atsushi Fujita, "Unsupervised Joint Training of Bilingual Word Embeddings",
Proceedings of the 57th Annual Meeting of the Association for Computational Linguistics (ACL2019),

_13_



pp.3224-3230 (2019/07/30)

[21]Xiaolin Wang, Masao Utiyama, and Eiichiro Sumita, "Online Sentence Segmentation for
Simultaneous Interpretation using Multi-Shifted Recurrent Neural Network", Proceedings of Machine
Translation Summit XVII (MT Summit 2019), Vol.1: Research Track, pp.1-11 (2019/08/21)

[22]Aizhan Imankulova, Raj Dabre, Atsushi Fujita, and Kenji Imamura, "Exploiting Out-of-Domain
Parallel Data through Multilingual Transfer Learning for Low-Resource Neural Machine Translation",
Proceedings of Machine Translation Summit XVII (MT Summit 2019), Vol.1: Research Track,
pp.128-139 (2019/08/22)

[23]Kenji Imamura and Eiichiro Sumita, "Recycling a Pre-trained BERT Encoder for Neural Machine
Translation", Proceedings of the 3rd Workshop on Neural Generation and Translation (WNGT2019),
pp.23-31 (2019/11/04)

[24]Kehai Chen, Rui Wang, Masao Utiyama, and Eiichiro Sumita, "Recurrent Positional Embedding
for Neural Machine Translation", Proceedings of the 2019 Conference on Empirical Methods in
Natural Language Processing and the 9th International Joint Conference on Natural Language
Processing (EMNLP-IJCNLP 2019), pp.1361-1367 (2019/11/05)

[25]Raj Dabre, Atsushi Fujita, and Chenhui Chu, "Exploiting Multilingualism through Multistage
Fine-Tuning for Low-Resource Neural Machine Translation", Proceedings of the 2019 Conference on
Empirical Methods in Natural Language Processing and the 9th International Joint Conference on
Natural Language Processing (EMNLP-IJCNLP 2019), pp.1410-1416 (2019/11/05)

[26]Haiyue Song, Raj Dabre, Atsushi Fujita, and Sadao Kurohashi, "Coursera Corpus Mining and
Multistage Fine-Tuning for Improving Lectures Translation", Proceedings of the 12th International
Conference on Language Resources and Evaluation (LREC), (2020/05/13 (forthcoming))

[27]Keiji Yasuda, Panikos Heracleous, Akio Ishikawa, Masayuki Hashimoto, Kazunori Matsumoto and
Fumiaki Sugaya, Building a Location Dependent Dictionary for Speech Translation Systems, Proc. of
CICLing2017, April, 2017.

[28] Kohichi Takai, Gen Hattori, Keiji Yasuda, Panikos Heracleous, Akio Ishikawa, Kazunori
Matsumotoand and Fumiaki Sugaya. “Automatic Method to Build a Dictionary for Class-based
Translation Systems”, International Conference on Computational Linguistics and Intelligent Text
Processing (CICLing2018) (2018 4F 3 H)

[29] A1l ok, A —R & A—. ZH E=E R gt “Twitter & HI 72 MU O 5 2 R
v ~offiH”, DEIM Forum 2019 (f=tfR1) (2019 4 3 A)

[30] Kohichi Takai, Gen Hattori, Keiji Yasuda, Panikos Heracleous, and Akio Ishikawa. “AN
AUTOMATIC METHOD FOR BUILDING A DICTIONARY FOR CLASSBASED SPEECH
RECOGNITION SYSTEMS”, International Conference on Computational Linguistics and Intelligent
Text Processing (CICLing2019) (201944 H 7 H)

8 TDhDFELREERIRX
(1] AFETE, R IE—AR, “a— S 2EEGE T L & BPEZERILRICE S HFHRRO KA A )R, Japio
YEAR BOOK 2016 (2016 4- 11 H 11 H)
[2] AFFESA BBHE—ER, “= = — F U EIRR I 35 1 5 e 7 L O F " . JAPIO YEAR BOOK 2018,

_14_



pp.304-308 (2018 4£ 11 H 1 H)

9 AEmEXRYRXF
[MERET., “BFEANT AL ZCBITLHEEMEDT= D DESEMN, Zv— Va3 a=r—3i g5
R ES B PFU—% 770 —7 (HR) (201645 H 12 H)
RIZREw, “ZSiHEEFHRY AT AOMIER%E LU IREIC T 2B MA7, — B 1
WBEHINZAS (TTC) (UR) (2016426 A 23 H)
[31#£217. “Solution Japan 2016 TORER", NIV =w I VAT ARy hU—27 AfLF4E ER, KK
mER8 ) (201647 H 7 H~9 A 8 H TIKEIER)
[4]#K 17, “CES2017 TDFE/R”, Consumer Technology Association L4 CKE., X/ XZM T A5 R)

(201741 A5 H~1HA8H)

(51 ER ., “FH AT S AR DHEEMEDO - OEGFHMN, F—rbaa=r—a VR
et @ PFU—X> 7 70 —7 () (201745 H 16 H)
(6176 1A, “MET M HAT OBFZEA%R” . Z— a3 R o =4 —3 g VR #®S @ PF U —
X7 N—7 (HR) (201846 1 15 H)
(7108 ) S, “SERk 30 4R DORFZERINEIZOW T, Za—ba o =r—3 g VR #EE TSRS it
WPFU—%2 77— () (201945 A 17 H)
[SUINEE 1. fEEMEM, MART, “HZSERI T 2 —% O ABFREICET 2 —RE". 2016 & - HiE
FEamwa ks (i) (2016 423 H 16 H)
[OIfEE . SARBRERIC T DS MERGE(L RN, ' r— v a X o =7 — 3 URsEHEE S
HETT v b7+ —LRF WG (R (201645 A 12 A)
[10]EiRiak =1.” @ P F Y —F o 7 7 —TIEERI E S % OED 7, Zyrm—bala=br— 3
VB HEE A EM kRS (R) (2016 4F 6 A 21 H)
[T 1. BEMR. MAY, SEERAT LY XA T LA MEEIED /T A —2 QR
2017 B EHBEPSRAG RS (Zm) (201743 H 24 A)
(12000 A7 “SARZR BREE 31T 2 MEE INE R LT, 7' m — b3 2 a2 = —v a VB R #S 2
W77y N7+ —LEt WG (GROR) (201745 H 16 A)
(18] K52, “3ti@ PF RtV —F > 7 7 —7 {EERPLE St 0D 7, Fa— S ala=r—v
a URAFHEE S EA iR S (o) (201746 A 29 H)
(141 AR " ZAR 72 BRI 31T 2 MEE I E Rl LRl 7' m — b3 2 2 = — v a VBRI HEE s 3t
W77y b7+ —LME WG (B0 (201846 H 15 H)
(1515 Bt 5. ZARZRBREE 31T D MEE MR AL ELAN”, 7 — v a2 =7 —v 3 URSHEE R #ES
@77 v b7+ —2HE WG R (2019 4E 5 3 17 H)
[16]N LRI, BRBE—EE, “BEMERRR D R A A Vil & WA S~ A ROHEH” | SREAFLZEAE 22 FIFER
K& (iE) (201643 A 9 AH)
(1715 FER, FEME—ER, “BEBMZEMIEE L o — AR 20 LRI O~ L TF RAL VIR, &
FEALERE G 22 BIFFR KRS (ilie) (2016 453 H 8 H)
(181 WEy, R, PR, FEHE—RR, “BEAREIAR AT Aim e O IR & AL SRELE 5
22 [EMERKREZ (fif) (2016 423 A 10 H)
[19]Liu Lemao, BEHIFE. FEHHE—RR, FIHE, WociEE, “BRRE B2 E N (BBRIRT = —=v 7

_15_



)7, ru—rvaa=r—va CVREERERHES AT T v b7+ —28E WG OER0) (2016 48 5
A 12 A)

(201N ER, BRIECE 236, WIFR, BHE RS, “HEia— "2 AERL 7 4 — My 212X b &Ea—
XA D OREEHEEIRT . A THBEFREERE (@) (2016 46 4 7 H)

211 < 36, AMEBZR, IWNER, WK, BERE I, “BEa— 2R a—F7 1 — Ky
7\ K DHEIER . SRR 28 MIFERRE (o<IE) (201743 H 15 H)

[22]1 5 FF B R, BRASE—RR, “BEURSCAERIC KD = 2 — T AEBIIR ~ DR FiE 2 — S 2 OB A",
BUEAE 23 [AER KRS (o< I1E) (201743 A 16 A)

(23R 6. BRHEZE—RL, “FEAMME - MARFIFUE AT & H S il 2 — R A DREEL” | SRS
23 [FHERKRE (<) (201743 A 16 H)

[24]F S —RR, JIFFIE, PNILRRIG, BREE. LB, SAEG. BE5. KEUkE, “BIERE 8EE &
i (BBEHR T = —=0 78R, Ze— " ala=r—va VHEHERRS K877y b7 —
LRET WG (R0 (2017425 4 16 H)

[25]E I, “Z SREE RN DA EE: a7 ho2REG L NICT 281 2 BHLA”, A AE
BRPRE 18 MIFFER AR (AhE) (201749 A 9 H)

(261 WA, “EEHFEBIIC T 2 2 SREE H R OB RRBRIC OV, A ARERFIRZSH 18 HHFEK
K& FlE) (201749 4 9 H)

R7AMER, BMEE—ER, “WEm) FoXr 77 oo TV EFMN Le= 2 —Z VEBEIRRIC BT 5
BT VORIMIE, % 233 M AASFEAENITE R (b B, #hil) (2017410 A 24 1)

[28]Kenji Imamura and Eiichiro Sumita, "Ensemble and Reranking: Using Multiple Models in the
NICT-2 Neural Machine Translation System at WAT2017", The 4th Workshop on Asian Translation
(WAT2017) (Taipei, Taiwan) (2017/11/27)

(291 R MACHS, “W&E : BRI 2 2 5555 R O AR IS S\ 2 BIEFRERE Y=
FftEs RO (20174212 H 2 H)

[30] 441G, MEHE., MEE R, “HESiEa— "X LRz Wy a—F— . Fa—2—pIli
E7, SRR 24 BIFERORE (M) (PR 3043 A 13 H)

[BUAHEE., BHE—, “Va— 1 Lala=br—ra VOO DL EFERT LLa— 7 F
JLEREET 24 BIAERR R () (20184 3 H 14 H)

[B2l= U NPy~ BRHEE., “GatrBEMIIR & = 2 — 7 VBBEEROIRS n XA MY T %0277
FRALER SRR 24 MIAE SRR (L) (2018 423 /1 14 H)

[33IK Lk, BEARME., 74V 7 7erx )y s IEEEW, HE, “Z5EEH a— A0 AN —H#
WO ERAETE. SRR 24 RIFERRE (ML) (201843 A 14 A)

[B4IREH 28 —RR, “AT BRRELAT OV E L RO Il ~DRE”, HALHE Y 77 iESH ) (2018 4F 4
H3R)

[35]Kenji Imamura and Eiichiro Sumita, "NICT Self-Training Approach to Neural Machine

=

o

Zh
CI=]

i
&

b=Tl
=i

.
=]

p=ii0

il

Translation at NMT-2018", Proceedings of the 2nd Workshop on Neural Machine Translation and
Generation (WNMT 2018), pp.110-115 (2018/07/20)

[B6] &K, “A Clinical Trial of Al-based Multilingual Speech-to-Speech Translation System in the
Medical Field”. % 7 [EI#kHFLSERE S R U7 A G (2018 4E 10 A 19 H)

[37]Rui Wang, Benjamin Marie, Masao Utiyama, Atsushi Fujita, and Eiichiro Sumita, "NICT's

_16_



Machine Translation Systems for CWMT-2018", Proceedings of the 14th China Workshop on Machine
Translation (CWMT 2018), (2018/10/25)
[38]Benjamin Marie, Rui Wang, Atsushi Fujita, Masao Utiyama, and Eiichiro Sumita, "NICT's Neural
and Statistical Machine Translation Systems for the WMT18 News Translation Task", Proceedings of
the third Conference on Machine Translation (WMT-2018), pp.453-459 (2018/10/31)
[39]Rui Wang, Benjamin Marie, Masao Utiyama, and Eiichiro Sumita, "NICT's Corpus Filtering
Systems for the WMT18 Parallel Corpus Filtering Task", Proceedings of the third Conference on
Machine Translation (WMT-2018), pp.976-980 (2018/11/01)
[40]Benjamin Marie, Atsushi Fujita, and Eiichiro Sumita, "Combination of Statistical and Neural
Machine Translation for Myanmar-English", Proceedings of the 5th Workshop on Asian Translation
(2018/12/03)
[41]1A5FT R, BEEIE RS, “SIEERERICE T 2 RIEREUIROFIA” . SEELTRE 26 EIFRKE,
pp.550-553 (2019 4 3 A 14 H)
[42]Raj Dabre, Kehai Chen, Benjamin Marie, Rui Wang, Atsushi Fujita, Masao Utiyama, and Eiichiro
Sumita, "NICT’s Supervised Neural Machine Translation Systems for the WMT19 News Translation
Task", Proceedings of the 4th Conference on Machine Translation (WMT2019), Vol.2: Shared Task
Papers (Day 1) pp.168-174 (2019/08/01)
[43]Benjamin Marie, Haipeng Sun, Rui Wang, Kehai Chen, Atsushi Fujita, Masao Utiyama, and
Eiichiro Sumita, "NICT’s Unsupervised Neural and Statistical Machine Translation Systems for the
WMT19 News Translation Task", Proceedings of the 4th Conference on Machine Translation
(WMT2019), Vol.2: Shared Task Papers (Day 1) pp.294-301 (2019/08/01)
[44]Raj Dabre and Eiichiro Sumita, "NICT’s Supervised Neural Machine Translation Systems for the
WMT19 Translation Robustness Task", Proceedings of the 4th Conference on Machine Translation
(WMT2019), Vol.2: Shared Task Papers (Day 1) pp.533-536 (2019/08/01)
[45]Benjamin Marie, Raj Dabre, and Atsushi Fujita, "NICT’s Machine Translation Systems for the
WMT19 Similar Language Translation Task", Proceedings of the 4th Conference on Machine
Translation (WMT2019), Vol.3: Shared Task Papers (Day 2), pp.208-212 (2019/08/02)
[46] 4 F BTG, MERHZE—RE, “HATIIHFES BERT = a— 4 — 2 FHH Lic= 2 — 7 VHEIER . 15
AL E A2 . Vol.2019-NL-241, No.1. pp.1-8 (2019 428 A 29 H)
[47]Kenji Imamura and Eiichiro Sumita, "Long Warm-up and Self-Training: Training Strategies of
NICT-2 NMT System at WAT-2019", Proceedings of the 6th Workshop on Asian Translation (WAT2019),
pp.141-146 (2019/11/04)
[48]Haiyue Song, Raj Dabre, Atsushi Fujita, and Sadao Kurohashi, "Domain Adaptation of Neural
Machine Translation through Multistage Fine-Tuning", B2 26 [HI4EKKS (NLP2020),
pp.461-464 (2020/03/17)
[AOMERRITER, “HFBESCFRRRRBAN", 7 o— b a X o =b—3 g CBHREHEE RS

w77 v b7+ —LkET WG (HA) (2016 456 H 1 H)
[50]#2 2425, “Convolutional Neural Network 12 &2 HAGEZ 4 > b SUFRRHORAR”,

2017 EFEFIHHRBEEERAaRE (HA) (201743 7 23 H)
[BUMERETER, “Rk SCFRBRELANT  2FRR 28 L DR K OVERK 29 4R DR

_17_



GCP 77 v M7 4+ — LT WG (HA) (201745 H 16 H)
(5215 ittt "Rk SO RREREL AN . 2 S EExG « ICT Akt 7 +— 7 A
(HA) (2018412 A 20 H)
[63l7m— " vaa=r—va VRHERERRS LETT Y N7+ — L5 WG
(HEx) (201945 A 17 H)
[54] AFFFEBAFENL BAF WA TE A U 7= BHFRORE B2 A (2 B9 2 SEREE I O RN ERR 27 FRERCRAEE, 7 —
Naa=br—va VEEHEERESILET T v N7+ —ARE WG (201795 H 12 H)
[55] /NEFESL, HEBEFSEEaI =y —Yay - 74— 5 [IEHREEL LTOY—U XL] %
e T4 ATy ay (201746 H 25 H)
[56] BAHEIE, SREOFOE BEML~OIW Y A —REFEZ ARNFTE LA, BSICHEEL LA £
SRR O BUIR &S — | ESRGE KPR I — (201749 H 1 H)
[67] BHAKKE.” EEFIRS AT AOBUR E BB EIEEROR”, 2 EWNDEFE T 7 +—2
LiHE (2017423 H 3 H)
[58] EALHE.” FHER Y 7 o — DO IFZFEFEBR OB L HGAIA”, KT - NET 7 = A% 2017 £k (2017 4 10
H 18 H)
(5912 HE&, @EHA— REBIL, 177 —a R, flER, AR, B, FEREELIC
O HEE7 7 A HBMWMEE FIE”, SRR 24 RAERKES (ML) (2018 43 H)
[60] 7 IR ¥ 7 o —DEFEEBROEN", L5 iExHE ICT #itE 7 +—F 4 (201941 H 30 H)
[61] 5 mERe, “BEAENRR OBILE & RSk - BB N 2 I AE A — e 23 2 7, JTF BIaRES Sxor
TAAA v ar (BE) (20154 11 H 26 H)
[621REHC. “ZEMEFMRT 7 v M7 4+ — LIZBT 2R 27 FBE DR K OVERL 28 4R EE O FHE
rua—svaa=lr—va UREHER RS AT T >y M7+ — LG WG G (2016 4 5 H 12
H)
[63l7REM ., “ZEBEFMRT 7 v b7+ —27 Fa—rbaa=r—a CHEHEER#S TR
B % - s@ﬁﬁm SRS GRR) (201743 A 8 H)
(64l AT, “ZSHmEFBRT 7Y b7+ —24 A PF OV —E R - HiFftAR", /e—rala=
r—voa VRS ET T v b7+ — 2B WG GRR) (201746 H 9 H)
[65] T AR, “SERk 2 9 R E LRt BB OE (ZEEEFRT 7 v h7+—2)7, Zm—A
Naa=br—va CREHERES LB T b7 —ARE WG OROR) (201846 A 15 H)
[66] T RFIIR, “ZEEETHMRICBIT D [ vy y Rlif~okik)”, Zo— " lala=r—va v
TURTY T A 2018 SNFNT 4 AK vy vay (RR) (2018429 A 21 A)
(671 A Fn, “T AL 3 O FREEMIEE ZREM B oW (2 EH/EFMRT 7 v b7+ — 4] BB LV
HREGE) ., Fa— 3 va o= —v g VEIREHEER RS BT T v b7+ — 25 WG GER) (2019
5 H17H)
[68] T RFIIE, “ZEEE IR T 7 v N7+ — L ORE” V' a— v a X a=b— g VIR #ES
%9 MEMbEER S R (201946 H 26 H)
[691KHERe, “ZSREFMMRT 7 v M7+ — L2 FHE" Vu— baa=r—va VHERER RS B
6 [Efae (R (201947 H 17 H)
(7TO)UTREME R “BORFHEBIC X 5 2 SREABRIER Y A 7 2 OFIEHICET 20 A4 KT 4 » ORaHRInOBEE”,
Jua—svaR a=lr—a VIREREE RS 910 BIRFEBRES - ERAEERS Gl (2020 4

Q.

_18_



1H22H)

10 HERFUVAF

(LIPE) RIS, & P aBalo ik, & A aadEE ., KE, 2015411 A 19 A

RIAREHEY-, Eraacr . §FRMEEE LT r 77 A KIE, 201642 A 25 H

[BIPE 1M, &R sl s, S s, AR, 201648 H 1 H

[4]vG) 1WA, AR ESE, HMESHELEE, KIE. 2016 429 A 30 A

(BIVE IS, &P adal s, & aBmkisiE,. KE. 2016411 H 7 H

[6IFRH B, HAsak ik, BAmmEERB IO e 77 A0 HA, 2016411 A 11 H
(71781 Rk, & P aBalo s, S akdsE, EPC, 2016 45 11 A 11 H

[BIFRHE, HAERik T, BEAERMEERB LT r 77 A KE, 201742 H 13 H
(O1VE 1WA, AR B, MEEHIELZE, RO, HEEMESE, HA, 201746 A 15 H
[1OIVG IR, AR B, MEFELERE, RO, MEEMESE, KE, 201749 H 13 H
(1178 IS, AR A, MEE PSSR, KO, MEEIEFE, RE, 20079 A 7H
[(12]d IS, E AR, & AR, OKEL 2018 4 3 H 29 H

[13IARH BN, & AR R, SRR E, KEL 201843 A 29 H

[14lbk B, SR A2, SR HEE ik, KEL 2018 4E 3 A 29 H

(154K B, HAREER, SHRFRTIEROZO T r 77 A0 AAR, 2018411 H 19 A
(161K H B, FF e iERE ., FRTHEE FEROEOTr 7 F A BAR, 2018412 H 4 A
[17]d) 1AL, AR, SRFRTIER T T a7 4, AAR, 2018412 H 7TH
[18IFRH B, B FIAREE, & AR5, KRE. 201943 H 25 H

(191 1T L, &7 AR EE . KE. 201943 A 25 H

(201 )1I18EL . B A RIRRARE,. SRR, OKIEL 201942 3 A 26 A

(21] IS, F A RHAR AR, & AR5, E. 20194 3 H 26 H

[(22]Fk B, & A RIAREEE . EARER D A, IEL 2019423 A 26 H

(231751 TIASH, P el i e OV Al 15, KIEL 2019 4E 3 H 27 H

[24]¥p AP Fndh, A A HIE, KE, 201943 H 27 H

[25]hk I B3, IR e 2, SR HEE ik, KEL 20194F 3 A 28 H

[26] ) II1EEE, HFRRREEE, SR FIEROZOTr 7T A0 AR, 2019410 A 29 A
(271751, & ARRREEE, SAERRFIEROZO T r 7T A0 A, 2019410 A 30 H
[28]%p AT Fnth, A ATIHIE, a7 T AR OVE R AN2EE, BAR, 202041 A 20 H
[29])11HEE 7. fEEEM., WA, ST A—FRE 2T L RTA=LFETE, Tar T 5 BA,

2016 41 H 27 H

[BOD) 1 1, f@ @ P, fARS:, PR AEE | MEEME T A —2ty MNPRBRIFELEE | A R0EEE .,
TR, EEWE AT A —421y NMIRBHRITFEGE, EERESE, TG, e s EN
201742 A 16 H

[BIVINEE 7. &y, WA, 77— 2 G, MEEEE, ESmELE, S vr 740 HA 2018
£6H11H

[32]1 4 AEHR . B H e — B0, B BIFR O B E AR ECEE K2 O/ZdDar Ea—2 7 a7 A AR,

_19_



2016 4 2 A 25 H

(B3It de, IHNERE, B, BB A7 4, BB L, BX 07w 77 40 AAE, 2016 4
8H2H

[84]V = v L&, BEHE., JHAHT — X EREEE, K/ T A — X BUGEEE . AT — 2 Al GE, BX
O/ N7 A —2 G515, AR, 201649 H 6 H

[35] 7 LA | ILERESR, = = — F VIR E 7 L ORI T 1 R CEE N ZE DD a L B a—F2
nr7Zh, HA, 201842 H 27 H

(3614 B TR, BRIE, MHZE RS, BRI T — & A pCEE , WAEILEREE | 3 X OVREIRT —
AR TIE, AAR, 201843 H 2 H

[871% 7 V7>, BHE. ol iiik, b7 a7 7 a0 #Emhk, B0 7 v 7 7 A0 BA, 2019
£2HTH

[38]T v LA, NI, = 2 — T MBI E T AL O3 T ER CEE N ED=dDa sy B a—2
n 277 A PCTMAE, 201942 H 12 A

(3915 K ETR. ARMEAE, MEE AR, SERIERT — & AR, MEERUL RIS E | 6 X OV T — &
AR 75, PCT INEEE, 201942 H 12 A

[401% 7 LT, MEHEE, =2 — 7 VBEBEIERET L EIIMT 2 FIER N a v Ea—2Tn s 7 80 AR,
201943 A 27 A

[41]~ VU Ro P r < BERE MRS AT LA0FEE L FE 70 77 ABLOFEEFEET LV, BAR,
201943 H 29 A

[42]F =g DA NI R, BEIE—RS, i, HEamiER L OMEGR 7' m 77 &0 B,
201947 H 18 A

(481 =) 114G, EHGRHN T vE, B v 77 A R OBEERFHIEEE, A, 201643 A 7 H
[44lfrREEEE, SCFRRF S AT o, SUFRRMTIE, ROSCFREa— N, BAR, 201742 A 8 H

[45] R, PRI E, Y — NEEE RO A7 5 HA, 201842 H 26 H

462 M5 —, oM A7, BA, 20194512 H 9 H
[471mzE—, BRI AT A, BAR, 2019412 A 9 H
(4812 HsEt—, HEMA, KO, BIRRABELFE, AR, 2019412 H 9 A

}

(4912 B £75, WHMRO R DEELZART DREEAEMRER, — 1, 7 r 7T AKOHE BA, 2016
#£3H18H

50l £, = —VF RIS U TEBET VA BRIRT 2 SRE0BERE, v 77 AR OHE, HAR, 2017
3 H31H

[61lZH=EE, FEHT —ZEREET NCHEE T VERHEE RO 7 Y (5258, AR, 201842 A
26 H

(52l — IR, 787 — 2 ERCEE N N T T VP EEEE RO 7 2 ) 5458, BA, 2018
9 H 27H

11 BEFFUVARE
(1176 ) 1AsH, 5 A a8k ik M OV A adaldi®, AR, 2016 4E 8 H 1 H., 20174E 9 H 8 H., ##F4 6203343

ao

(2] 7GRS, ARH B, S aBak s, S dmcEE kO e 77 A0 HAR, 2016 /£ 11 H 11 H, 2018

_20_



T H 27 B, FEEFE 6374936 5

[BIPEIIASE, ARE BN, MESHIEZEE, RO, MEFMESE, BA, 201746 H 156 H, 201848 A 17
H. RFF5 6387151 5

(4] 75 | J RS, 5 7 3RR 515, & A SRR i, oK E, 2016 4F 11 1 7 B, 2018 4F 9 J] 18 H ., #5774 10079020

afo

(5178 )[4, & A aRek H1E Rk NS R E EPC.20164E 11 H 11 H.201942 3 A 19 H K5 3171360

Jo

(6175 ) FASE 246354 R 258 M O I E 515 KR E L 2017459 A 13 B, 20194 7 H 23 B HFEF55 10360922

[TIFRH B, 5 A eRakcte @, 5 A a8ak s, SKIE, 2017 45 2 H 13 H. 2019 4E 8 A 27 H . ¥:#F% 10395644
[BIARH BN, F 7 M E 2L, Sl e E AL, KE, 201943 H 28 H, 20194 12 A 31 H, #F
5 10524051 5

OV HEE . t& EHE, AT, T A —ZRIEL AT A, T A—FZFEFE, T rFh, AA, 2016
1 H 27T H, 201749 H 29 B, H74 6216809 5

[LODIME . f & M, WA, R AEE | MEEME T A — % & v MBI REEE, 5 i,
FEBGE, HEEMEANT A =2ty NMIERAITEE G, RIS, T2 G, Te s EN
201742 H 16 A, 20184 7 H 13 B, %5754 6367993 5

[TIDIBEE 7. WEMEM. MAY, 7— 28, MEmEdsE, BEmeEhslE, a7 740 AR, 2018
6 11 B, 20194 11 H 29 B, #5745 6622856 5

[12[R RS2, SCFRBI S AT A, CFRRMTE, ROSCTFRR— 3, HAR, 2017 /£ 2 A 8 H., 2019
9 H 27 H. FEFH 6592924 5

(18] ZH=ER&, #MHAMRORL HEEL AR T 2 FFEAERERE, V—/3 7 n 77 AROHE, A, 2016
03 H 18 H., 201943 A 15 H. F¥7r% 6495856 =

[14] ZHEE, =2 —VREIE U TESEET VA RIRT 2 SFEABEE, 70 /7 AROTE, BA, 2017
£3H 31 H, 20194 11 A 22 H, $¥iF5 6619764 =

12 EFFRER=E-#8UX L
7L

13 BSNERREHEY A+
L

14 BHYRXG
[1]Atsushi Fujita, Distinguished Program Committee Member, “the 28th International Joint
Conference on Artificial Intelligence (IJCAI-19)”, 2019/08/10
215 FP BTG, BRESE—ER, “HATFIEE~ BERT = a— & — % BAH Lz =2 — 7 UEEIER . T
B R 241 M HARSRELEATSE R EHHFIEE . 2019 42 8 30 H

_21_



15 #HERRUXE
(1) HIEFEFR I
(1] “AEANBDEE ZA8E U7 2 A B 56 AE Fsocbin A RFIR 2 #IBEE | 7, FLiR iR R, 2016 45 7 A
4 H
(2] “EEEBLY; C% S35 7 MR O KL KRR & Bits”, (WD SlE e, = mik), 201649 A 9
H
(3] “RembxHZ%
[4] “BoabxAE
4 H18H
[6]“= = — T WAERER TH A HIR 7 77U VoiceTra 28872 % Bk L & RBL~56 L S ORI 28 Kig
Ty YRS e KRB~ (ERDE SOl A JeHERE . 2017 46 H 28 H
[6] “IEHNCTRRFH T A 77V —", 202041 A 30 A
[7] FFRANE NGB X 7 o — T, ZEBE MRS AT L&TEH LTcb 2 35502 Biss ~ SEUR S
» 11000 % 72— T, ZEHEOBUCENZER~ (201564 11 /] 18 H)
8] THRBNY 27— TBITDLLEEEFMRS AT LA&IGH L7csh BANE A T 112 J25E & B 4h
(2016 4 12 7 20 A)
[9] “VPHEDOBDL Y 7 > —Il2B T 23 AAAE AT T2 EEEFMRC AT L) OBREFRZONTT LR
7, 2017411 A 16 A
[10] “JRE7 L B & NHK A& ISR S D FEFENED A v 2 B o — L pr- OB N 35 0 Bkt 12t
I, 12 H 15 BIZIEBET 1L E INNN A RLA h==a2—2A]. 1 A5 BIZNHK B3k A (KEo—
J1V) Tk, 2017412 A 15 H
[11] “NHKCGRE) 6 O, fIIC T 2 (2 5EEF RS AT &) O EIECE T 2 B i,
7H. NHK 313k 5 HA] THEE", 20174 12 H 22 H
[12] “TBS 260, WD & 7 o —EFEEBROTM KIS, 8 H3 H, 22XV D T=2—AF ¢ R ¥
— | THM”, 201843 H 3 H
[18] “TBS B> b FERF 7 > — DN, 20184 7 A 24 H 8:00~9:54
[14] “BE 7 v — v a I o=l — g UEHE) OFFERREZFIH LicA v N0 o REERRIT & AR
API#—bE % [Zu—nasa=r—ar Ny s Y J—2" 2018412 H 20 H
[15] “4SFHEEFHR 7T v b7+ —23 EFoBmbE", 201944 A 23 A
[16] “RBAEFE [SERICBIT 2 Z ST HFIR Y AT A0 RE ) (S8 2 R T COIEEER O Kt
[ZoOWT”, 20194E7 H 9 H
(2) MBI ERK
(1] “RFv=v27 L KDDI 7 &, 20 2 O4EICAT 7= & S a A RREAN O EBi 2 cary Yy —v 7
LNFNLT, HRRZT LAY U —2Z 2015410 A 26 H
[2] THTB ==—2] “AAEA% RBOEIH", dLiffE 7 v ek, 201647 H 6 A
(8] “AAE A% RBHFIME", diiE %, 2016427 A 6 A
[4] “SAE A% KD, NHK, 2016 47 H 6 H
[5] “SNEAN%  BBHFIFE", dbiEEF, 2016427 A 6 A
(6] “FHRT 7" U W AE A RBh I AL BB S, s, 2016 4£ 7 H 7 H
[7] “HEAAE LRI B E S, ALifEE g, 2016 47 A 7T H

SRS AR T 7Y O BRI OWTT AL TVER R, 201741 H 30 H
FRIERT 770 TRERA A~ T ) BEEOHEBAR~ 7 (EUDFEHRSETEHME, 2017

\h

Il

_22_



[8] “& i@, LN TN X7 U —DLSFEFR. BT VXL~ LA 201649 H 12 H
HEgE L E L, 11 ANDEESBEEFIER Y A7 A CHEIEFER”. BRI LM, 2016 4 9 A 14

[10] “ZSFEEHER R CEE &bl L, bR TEBH, 2016469 H 15 H

[11] TK%¥ % —7 /L ONLINE] “HEKFLE L@, BRI COLSET RS AT AL R~
KFEV v —F b, 201649 H 15 H

[12] “NICT & &Ll EHRBIG CELSHEE AR OFEEER MREZEET 22 L RNV X7 Y —TD
SEENATRRIC”, B A A L X, 201649 H 16 H

(18] “LEFEEHFRIR~ —11 A2 DR CHEAE—", AAGMEEFM,. 2016 49 A 19 A

[14] “IE @M & ZEEEFRRS AT 22 BRI CHEIET. BT T8, 2016 £ 10 H 10 A

[15] “BBBEEICHIRA <A 16 56T SMEAMGEHEITG IS, Beochii, 2017424 A 18 A

[16]J F % > /L TANN = =2 — A | “15 O F 5 Txbhte - {HPIAE T [#IER Y 77V ) EAE, 7 L e H

20174 4 H 18 H

[17] “Interpretation device to help medical staff, tourists”., The Japan News(#t72-%2). 201744 H 19

H

(18] “PMEAMIEA L —RIZ BEBE~FIRT 7'V BT, & X 22 D47, FKEEE#®, 2017 4 4

H21H

[19] “BeBBRICEIRR Y 7'V 4 54 B RN BT, SFH#H, 201744 A 21 H

[20] “KABRICEIRT 77V B AEHINCHEBEFRIE”, KA B #H. 201744 A 21 A

[21] “BCaBRICEERT 7' ) 3 ABLEEE BT, LB AR, 201744 H 21 H

[22] “Hptrp. SMEANDOIERMER REARICERR T 7V 15 » [EFE  HBHTRAL, R, 2017 4 4

H21H

(23] “Fh H&HINT 15 558 SMNEASE~FIERY 7V (BT RENCHERME”, sHiiE, 20174 4 A 21

£

[24] “SMELAHEEA~TER T 77V SARRHINT 156 S35 WHHT  RENCERM, i . 2017 4 4

H21H

[25] “SAEAREAFIRT 7'V HBHT  REEBAATICREE”, maEE. 201744 A 21 H

[26] “ReaBRICEIIRT 7 V4RHE 35 B &N O EBAIT . SR, 2017 454 H 21 A

H

H

[27] “RCGBRICEIRRT 7 U {HBAITHREE, 55 B &HINT”, B, 201744 A 21 H

(28] “Re@BRICEIIRT 7'V 15 SEBXL 3 B B CWBLEIT”, EEH, 201744 A 21 A

[29] “BEBRICEIRR T 77U 15 SMERERER 75 H ZHNTHEBAT”, LB dfdl, 201744 A 21 H
[30] “SFEADHEEIC FIRT 7 VIEH  REEMETREY, L. 201744 A 21 A

[31] “BeaBRICBIERT 7V WEBAITHREE, 35 B &M, WEHE, 201744 A 21 A

[32] “RBBRICERR T 7'V WHB5ITMERHEME 55 A &8N, 15 SEEAHG”, FREERI, 2017 4 4 A 21
E

[33] “BeaBRICEIERT 77V #26:  WHBI/T722 & 3B &M=, (SiE B HH. 201744 H 21 A
[34] “RCBBRICEIERY 7Y B B &N TWHBAT”, THA#H®, 201744 H 21 H

[35] “ReRBRICEIRRT 70 WHBAITBAZ BAR&EE=”, 7 — Y —H#dk, 201744 A 21 H

[36] “BABRICERRT 7V 15 SaExhis %ﬁa%%ﬂ‘%%ﬁ” HAUHTE. 20174 4 H 21 H

[37] “BHRR 7 7"V & REBKIZIRME F5B REECHMEBAIT”, e, 201744 A 21 A

_23_



[38] “BHRRT 7'V BB EEME 35 A FHNCWBEIT”. &L, 201744 A 21 A

[39] “RBBRICHEIER 7 7'V 35 B REINCBLHITIEMAE”, BAWEHRI, 201744 A 21 H

[40] “RBBXICEIRT 7Y SHHEMTHET 156 SiEsbh, X H90567, mEBRM, 2017 4 4 A 21

H

[41] “ReBBRICHIERT 77V B H & CTHBIT. ERA, 201744 H 21 H

[42] “FHERT 7V BaBcEAE 35 A FHMNCWEIT”. LB, 201744 A 21 A

[43] “BCBBRENCHERR T 77V 55 B &HINCEBLT”, WAL H B, 201744 A 21 H

[44] “RENEPARIMA~ORMEZ LG L SFEEFEIRT 7Y AR A A ~Z7)  NICT 23BH%”, HEH ¥

A LA, 201744 ] 24 H

[45] “RCGHHERT 77V oML A THBGT . AAEAMERHCIE ™, BRCHR. 201744 H 24 H

[46] “TNews English 300J) 155 TR, St hmAHi, 201746 A 2 H

[47] “BRBRICEFRRT 7 VB A~ SNEAORSHE IR, mEBRA, 201746 A 14 H

(48] “BEMFHFRREEE 94% I IEEMmE S R HBR” . AP 3E8E. 201746 A 29 A

[49] “BHARY 7"V OREEE R KIEICH £ NICT BEIREIER O R EAN 2 BHFE”, B ¥ 1 LA, 2017T4E T A

3 H

[50] [FEMEEK] (== —Z VHEEHEREEE) | BH7o8iiE, 201747 A 7 H

511 [4 S BT A+ ] R “THEEH) — T==2—F 0] IZR7, SR H. 201747 H 8 A

52] “38 MEFEICHIS THEWER # 7 > —) Tilwa 22”7, YOMIURI ONLINE, 2016 412 A 17 H

53] “HENRERZ 7 v — L& ZN~KDDI B 3 » [EFEICKHE”, FtoeHii, 2016 45 12 H 18 H

54] “ % 7 v —HEHEF LAAEABOCRE ORGEE L SRR T 52 EFE~KDDI & 2%, FURBbtky 7 v —T

FhE”, BT 7 / vV —online, 2016412 A 19 H

[65] “THORBIEY 7 > — ) ICHBFIRY A7 A, KDDI 23%ER” 7 —4% A Watch, 2016 4= 12 A 20 H

[56] “KDDI, HURBLEY 7 o —THNEAN L ERFORFEL TR T 2 EIEFER, v~/ T ==2—2A, 2016

412 A 20 B

[67] “B% 7 v —CLEHEEFMRC AT L&IEH + « - KDDI 72 EH AU TH R EGE”, Response, 2016

12 H 20 A

[58]“KDDI 72 & [HEBIN & 7 o — | CLEREE MR v A7 LIS X D55 BANE ANt J23E 4 B AR
HRE Thi. 2016 412 A 20 H

[59] “EHZTF LA AEDOREHERNEFEZEB ~KDDI & 4 #0835 7 o — TR Y AT LD FEFEER”,

CNET Japan, 2016 4£ 12 A 21 H

[60] “KDDI 28 [HmBULS 72— (BT 5L S EF RS AT L &1G M L72#h HAMELA A T 2 5E5E

ZPAts”. Denapa News., 2016 4£ 12 H 21 H

[61] “% 7 > —CLEFERER". RRAEXEMM, 2016 4F 12 H 27 H

[62] “KDDI OFIaR% 27 > —, #H#<T 50 BEH™. 7 — % A Watch, 2017411 A 16 H

[63] “# 27 v —TLEFEE RN EIAEFEBRA B, HEKGE RBC == —Z, 2017411 A 16 A

[64] “GHH &I EFFRRER Milox 27— KDDIZRE”, HARKHE Web, 2017 4 11 H

16 H

[65] “Z SR, EHIRFLIERE LD 2 WRRA Y 7 o — THEIEFER”, HiEER Web, 2017 4

11 A 16 H

[66] “WhiEo> & 7 — FEBR”. HFETRGATI/IUNM), 2017 4F 11 H 17 A

[
[
[
[

_24_



[67]
(68]
[

“HU—IZEFRIR /KDDL, 5G FEBRr~", WX 4 A AGAT]), 2017 411 A 17 H
“FEEBEEBLAER”, HEkFrREAT), 20174 11 A 17 H

69] “derhiEg B 7 v —GO WL T —72 8 50 BERERT, MY A LA +T T A 201711 H 17
H

[70] “KDDI & Ml NA ¥ — « X 7 O — BB ORI AT 22 S Lo ¥ 7 o — & FZBRIVICEUE .
GAPSISjp. 2017411 J 17 H

[71] “KDDI # 7 > —35E”, K7 12 INNN 2 b A h==—2A| 20174 12 A 15 H

[72] “KDDI # 7 > —35E”, NHK 813X 9 BA), 201841 A 5 H

[78] “KDDI # 7 > —35E”, NHKGRA) 1385 HA), 201841 H 7H

[74] “BaR% 2> —", TBS [t v k], 201847 H 24 H

[75] “HORIEmICIT IR T TSR EREFER”, CBC==2—2A, 201848 A 12 H 15:31~
[76] “IZEC [ZSFERIAR) FAEFEBR”, GBSIREHEX Station !, 20184 8 12 H 21:55~
21:59

[77] “i B C T2 SEERIRR ) SEREEE” NHK 4 B 3 koo == — 2 20184 8 H 12 H 18:45~18:53
(78] “I B C [ SRERIER ) SEREEER” . NHK 44 /e = = — A - [ M. 2018 4£ 8 H 12 H 20:45~21:00
[79] “Iz T [ SERR) EiEEHB”, CBC NAX, 201848 A 12 H 17:30~18:00

[80] “Ii T ZEFERIAR) FHEER”, NBN HrF—27—3 =2 201848 12 H 16:30~17:55
[81] “IFRT IZSFERIER) FEAEEBR”, NBN A~F7 L =a2—2A 201848 H 12 H 23:05~23:10
[82] “8 W [EHFERIARMG R 2 K IR, 9 D FEIEER” FER 7 + b (hFREE) . 2018428 H 13 H
[83] “Z SRERIFURA, R CHE T HREH O, IR, 201848 H 14 H

[84] “Z SFEFIRIESERR IR CxX v /47 X7 6 tHICHE#HE”, WAR@EHR. 201848 A 27 H

[85] “HERTT COERFEIZHONWT” 7a—F ¥ —FT L7 LAY J—2 (PRtimes), 201947 A 12 H
[86] “BEIR I TOHEFEIZ SV T” TAKUMI JAPAN 7L AU U—2_ 201947 A 15 H

[87] “VL/ Hah BAME ANTHE B A", NHK g#E == —2%, 201948 H 1 H 18:45, 20:45

[88] “Bi 43y DAL EFEIZ DT, 5 26 BT TR A B SFIE T LAY U —RZ 201949 A 1 A
[89] “HRTNAFEARYZ L TIAIS HIA) OFEFE, 747 7F + Ry hasZ Ly U —2A, 2019
12 H 198

[90] “BEIRTIA Y v B 7 xIRRAH". NHK E#iE == —Z, 20204 1 A 20 H 18:45, 20:45

_25_



RSk SRR

YERK 27 R K 28 4B Rk 29 AREE
2 P & GE B &R UK o ( o) o ( off) 3t (140

EOETANE R e
(F R ® % & to) ok ( Off) 31 314) 100 ( 91
Z O o FE kR R K off ( OfF) 11 ¢ 0fh) off C Ofh)
HooB OB XK K 5 ( 0fF) offF C 110 184 ( 1)
OOFF OO OB K 61 ( 21F) 1 ¢ 41k 10 ( 540
O OB %K o ( o) o ( off) 24 (o)
E OB OO R R K off ( OfF) off ¢ OfF) off ¢ 0fF)
ESINC A S off ( 0fF) off ¢ OfF) off ¢ 0fF)
= =4 2 ok ( Off) ofF (. Ofp) ok (. 0ff)
wooE % K K 1 C ofF) 41 C 0fF) 61 ( O0fF)
wooE B W K 1 ( o) 3tk (o) 491 ( 0ff)

RE 30 A BRI At

S A & 58 B R G UK o ( o) 3tk (210 61 ( 310

A Fe A & 1S 3R G SO
(FE R ® % & to) 50 ( 41 2F (1 21F) 301 (281)
Z O o FE kR R K 11 ¢ ofh) off ¢ OfF) 2/ ( off)
H B ¥ R K 13 ( 51 44 ( 50 70 (1240)
OO OB XK 184 (10 7 (o) 52 (2 11)
ORI B K 61 ( 21F) 61 ( 31F) 144 ( 540
ES- A T o ( o) o ( o) o ( o)
ESINC A S off ¢ OfF) off ¢ OfF) off ¢ 0fF)
= =4 5 o ( o) 2 (110 24 ( 11p)
wooE % K K 21 ( offF) 31 ( 0ffF) 164 ( off)
wooE B’ W K 114 ( off) 61 ( 0ff) 90 ( Off)

1 @ & OFEIIENSG & #gsh oy DA FHEZ FLA,

2 [T & 58 G |

BEE O AR, SN, GREiEs

7~ % (Nature. Science. IEEE Transactions.

—%rate) &tk 5,

DN, WFTEEE, L Z

_26_

ZiE, EHIRICTIT S D
TEMEDOFRFETRHSIN T YENTOHEMETHLEFEIC LY . Hikin LOREXIIA
FOBRLVHESNTZHD
CERRLE ISR =t

ERC

5

D)) DD

(FEID) NIE, £ OIS D I 7% 1548,

(peer-review (7

(S
FEER L UHEHIO &



3

t4

5

16

D TR E DEREGR R (AR EET) ) IZiE, FRORSPES. EERSHE ICRT5A

SRR D DVIIRAZ —REROT-ODOEZROH HERME (B EUAE Tr) (THEE S L7 im s

(ICC. ECOC, OFC 72 &', Conference, Workshop. Symposium % T® proceedings (Z 45
SN LIERD b D L35, 72120, BRHADATA R EIXEERW,) &5 L1565,
kB, HEEERHDLWIIRAY —REOTLDOOERDO /L WERME I SN CE (E1E
BB PN RS 72 &) 1, TREERERE ITHhET %,

2 OMOFE EIEFRE (TiE, RS, EAEE BIRESE. AL LW IR CHEH S o RL S

(BEFHOAEICE D LT, ARINITEREE N ORFF BT DR Em oM e &) 25
35,

: PCT [EERHBUC DWW TR ZAT > 2Rl T 5oy 11 & L TREA, (T EA~OHHTEH 1

e LCRL), E7o, ENBREICBIT LICRiR T, BT LEEEG it L,

Rl ORSCFIFEECE R ICE L Lanw 2 b, BRI, R0 H e TEHT & IR R SO

(Flp 2 &de) ] BEO TOBEREH OFNENIEELRNWZ &, 727210, FEORER
ite, ERESEE CHHERELIT 0L, YBFEES L VHEEAZ T A%, O TH
DM TOI TR SR B S N5 /TR <,

_27_



