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[Abstract]

This project aims to develop fundamental technologies for a multi-lingual spoken language
translation system using mobile devices. The fundamental technologies include multi-lingual speech
recognition, multi-lingual corpus based language translation, multi-lingual display interface,
multi-lingual speech synthesis for Japanese, English, Chinese, and Korean. Those technologies are
implemented to a client-server system on a computer network with a cooperative usage of portable
devices, like a cellar phone and a personal digital assistance. The system is evaluated using read
speech, simulated dialog, and field data in the Kansai international airport. The Japanese-to-English
speech translation evaluation resulted in the performance as same as human English TOEIC score of
900, 635, and 614, respectively. The almost same performance is achieved for Japanese-to-Chinese

speech translation using HSK test.

1 BEZRIRH
O BRKKREF AW (EREXEE EBEEITFITIT)
O BRMEFE e B (EBREREE BRI/ FAw H oK)
HH LR (EREE RIS BN JET)
HENE D (ERRE SRS R ZErT)
e Aty (JEBRAESGRIE BRI ZEPT)
O HEHME R 15 AR EE~ AR 17 AR
O BRFH whE 628 B
(NER)
YRR 15 4R | EER 16 4EFE | PRk 17 4R
298 228 102

T




2 MIRFEOHMBLIUVER

FHHBE RO EE R ICBIT 5T N TOELEORME L 725 21 o TREHRTH Y | fH#
WEIIEEFRB O L2 b TERAEESRICED SR E R Db D TH D,

AMFZEBRFEI FU N TIE, 2005 4R 2 AAR IS KRB DN EHER B EPLH ~D A L RAZK LD Z L7 <
L CREICERESORELZZ T 52T HRY N —F s ba—v L - AV H—Txz—RA
DEREK D120, Fv hU—7 Ll L ERNREEHROZ SEE FHRY AT AOEB O D
FHIEMNLT D, £, HELPLL L TEAIERBEFEOBELZ T ONLBEOFEBICLY | Hihk
THHRIEHEEORIBLE VX A OAIHS 2T 5,

ARFZERERE, THEHEEEE AW SHEABRIRY 27 A KBTI, #HEFE2HV L 5EA
BFIR S A7 L OFEBUTKE R HEFEED 4 SFEDOATNIHIS UTo B seam i, 22— /X2 — 2R
Hiftr, ZEFEFREAM, SHARBINSEO BRI OMS 2 BT b0 Th Y . FEHHMAERE S
WEE Ry N —27 FICEE L, EHEES EHANICEIESED Z LIk W EEHHBIRC AT 2%
KBS HZ L EAEET S,

3 HERER
3. AR R O A
< EEEAE>

%%VN»&MM@%%T\xﬁ@ﬁlﬁ&UFx4y%@Aﬁ%%%uvmﬁb#é%%%%wé

T, BAESFRMTME (SEMEFER RSB 23 90%L ETH s 2 & :

EK%H%®§%K%?5%%ﬁ%£%$mow1m\HK%%?%%E%$®@%H%&@%&;
o KEECTRRB ST DL ENTD e
BAERIZRMERR DN, FFRRFREINIZ DWW T, 25— A0 & a2 FIH Lo @tk 7 5 -
SEET VORI L EN LTz, £OREK, EAFITERIEE BTEC) . FEBR= TORHEIEE MAD) . B XY, 22
WD T 4 —/L RIZE T D8RS (FED) L 0 i S 7= &5Hli T 2 bty MBI L, #E 0 Wz 5
KIHETE HE 30dB DERBRIZHN T, HARGES A iiliEH 90.1-94.9%, Hafis i adik 6 81.1-92.3%., H[E7H
B AR 73.9-83.9% MK LTz, HEE FOBEFEMIZOWTIE, 8 F ¥ XD 70T 5T L—
RO EERAE SR 2 AR L U FIAE SO IE0 D 50cm FEFZEE L T b - I B I o R I 5 a6

L7236, 6 FREA D $L 70 o 7o HEE TS Lo BT T V& AV TR A 1TV (BECE 7 A B B 75 58ak)
B&E L ~UL 65dBA IZFH Y 3~ D5 53 HEE L 5dB 123\ T, IERIEHAN Tl 88.6% D HiFE IEMRFEE 2 90.8%
(CE S, 19.3% DAY ZHIT 5 Z LICHREI L, BFEZER LT,

FERE CHAFTRE R T RIS AT AOFEBLOT2 | 4y B 75 7k i OAFFEBA % T, /M
EMESAT OMEL, SRS RSB BAN ORESL, BECE T AAE T E PRI Ot 2 BRE & L
WIS Z D BIEA R LT,

(1) DEEENMEBMHOREL

BIROWILDONY QT HT= 255 Th 0 FpL 15 FEEIHE 2 ORGET 21T o 72, R, Em iR & v

IHFID T TIRAT 2 EEME 2 MET 2B & MEt Lz, 77 m—F & LTR, HE AT ML Ok

SROp A B R 2 ZN 2 HEE L ClR/NE RIETEFE T DAY MR EHEET D Fik, B5 LUV THEE

"

=11



EMET D7 4 NE—EERT D FEEREF L, QS 7Ly S ERRITEEBE SO A
TEBTH Y, HEEIEIT R D X FTBRCTLET 200 F Ly, Ll ﬁw%%%k@ﬁﬁﬁﬁ#%
BRI E ] CE 220 d . BRIV ERINIE 7 4 V2 U 7 OFEE G Uiz, BIE, RRIE
TR L7 — 2 2 Wil 2 ED T D, @~ A 7 r 74 7 L—ORIMEERE~ A 7 ZFHES
PEHERIERICEEEFANT LD, v A 707407 L—0ORitaIToTW\Wd, THLETIZ, A
AT 2 2 A T OFRMPERIENEZ ML L, ERGEE KT DR O MO SN E ERICRGET 57
N Y X NEMESL LT,
(2) PEBFEREREEFTEEAT DR

FRFIRY AT A2EROM Y P =7 v a VHERTOREIZ R 55 TH Y . AEEITE FREIIC
WS ROGHEE L W BLRE | RAL UASEEEOFEE L) S BLR D 2 SOBLE BRF 21T -7,
OB BT R 5 P il OISR LT, ZOBEMA DL BWEHEEN S 202 TEBAaT &
EBRAAT NG, TNENOAAT ORHEESZMA T2 ETEEHELEEVIBTHEL, —D—D20DH
FEOGEHELFE TS, ZOFIEICK > THEERD % HAGET 36% b ¥ Z LN wgE L 2ol
Q@ RAA UHFFEDFEHI R A A EHRND R A A AMEROEFEZ T L. FBEEE R O HEESIE R %
PR—=bR_R7 F—<— (SW) ZHNT, AL AMEHEEZ RO D FIELRF LT,
(3) ERETILHEREFRBBMROREIL

FERET I 2 RFEEHOE RHE T BEET D, ﬁ74X&8wﬁ%%#ﬁ%Fﬁi?&< AR
DHRRRFHH R E . TOFERHE L VIIZREEE TH D, 2089 REMREHBREIC IV il

RE R ERBT 5008 E LT, A7VWT3H74V7%%h&Lt%%ﬁﬁvaA%W
EOMFERRE 1T o 7o, HEHBREN -BICRESINDISHE. TORECIERSNI-EFT — 2 hbHE
ETNAVEHET DI LTI, BOVEFRMRMERBEZGD 2N TED, LLERL, HOREDRE

WRAE LT BB T VI, 2L OREE TR SNV o B 5 @R 2 Z L ik T&E v, B
R AT AT, ZEHEED ., HNE, e RBERMES TTHHIND ZENBESND D, FEDER

:Wﬁbk1@ﬁ@%%%TWL#%t@myx%A?iﬁmﬁé’&ﬁm%f%é = ZCHAFSE
FTCIE, BEWICR R DM AREITEE LEEROEEET V2V, 155N EE ORI %R e
THZ IR, REOELICHRNVEFRGE S AT LA LT,

3. 2 SHHBARLEEEDPREMCET IARMAR
O ABEREA ORI oW TIL, AEEECL OB T,
- <BliEA >
. HEEEIRER : TOEIC800 50> H A & 2 BFR & [FFREE O M:fe
H HPHHER @ TOEICT00 4D H A NIZ K 2 FHER & RIFREE O PERE
T R AR—= ZFRBEAFIC OV TIE, FFRMRA 0 S22 0nEET, BERRRICOV T, XEAEL v
FRATSE NG5 TREARIRITSEESE BTEC) | K i Szl 7T 2 by MBI L., FHMliZ1T2 > 72
fEk. TOEIC900 RLL EDOREI A H T 5 N K DB & FEDOEOFFRMERTH D Z L AR S, HiE L
LTV TCENE L 2WRITAEEICE L C TOEIC800 A5 H A ANIZ X 2 FHRR & RIFEE OMERE | 23k LT,
A AFEIRRICEI LT, TOEIC 28 H D FFERENICBI T 23R T 5 7o OEAEA R i T E RS B A il
R DR NGRMEC, B RERERIC R U C B R & OV E Bh R R BT D M A Sk L 7oA, 5D
NEBEA T PHEFRTHEONEAaT LIRERE Tho7e 2 b, BEE LTV [XENREL R



WIRATZEEIZB L C TOEICT00 sUFH 4 O HZEFHER & RIFRE OMERE) X DICER LTZEFE X 5.
Sy AR 2 S 5E B B EIER BN (S B 9 2 T JEBH3E Tl SR MERE 2 FF oL S 56 H BhRIER & SEEL
L7, BEOWRT ¥ v 2 iR 2 FHECESW e BE#IREgr o382 BfE L Lz,
(1) SEXLREBHTDOREL
PO 2 — "2 2 AW T, HIORT R ORHRREAN & L TRI%E L7 ABIRIRR & MRt RIRR O ~NA 77U »
NEIRREAfT 2. B35, AR AN IE M Lic, BRGSO TR 223l E BRI 3RS F C
BB, HFBIFENC DN T HEENTTANSILVEIRRERED S DL TR Y . SREAMHEENHETH D 2
LR S LTz,
(2) ERPRBREERSEMOREIL
TG TR E 2R IR 2 2T 0720, B L7 2 LIREIN D HEIC L 0 BRI RO R & 2 KH
Lz, BV 7 203, DB MERECSO TEEOMRT P 2 RIICEIN L, 1) SHIEER ORI
ERRATHIRET NV EME > TREDOXEZBERT 5 a0 RN—3 M Th D,
(3) #MERAEBBEMEHT O
IHRETOWNEICBNT, BIERREEBRMEE S LTS Y U ATV D EREH 0 COER L Tk
. IO OEMREFEIROFIRE 4, HiEP n 77 L LWV HAITH L T—BELZFHE T2
TEPRBEN TS, ZHHOFMETEIC LV E6N 5 —BE e Lo BB, RICT 2 ey
b (TARX) TRARDVAT DM T DICIFANTH D, L LR, HERMEIZEY
FoND BERMEMEE. FHMEICHWD T 2 My B0 IEEROBZR SITKFE L TET 52 Lk,
—BEOMENDIERE, MENRIRS AT AL IEET L 2 LENETH D, £ I TANIERE TIE, #
REBGHMIEZISH L, A7 LPERE%E TOELC A =2 7T 35 LA RS LTz,

3. 3 HHRRAEZLEETETMRER AT LOFRE

 SEHABERS AT LLKOMREL LT, DFOMERRIRSASZ .
<R >

C e HFE : TOEIC650 ALL k&A% HANC & 28R & R oMM s B L 45

_______ H A : TORIC600 bl B O HARBIMIERE L % c 8OO ORER ARL TS

HEWFIR 2 BIE S8 5 - OICHIROFIRE R IS Z T, BEFEOE L OEREFi &2 £ L2k aeHa L
I Z SEEE BRI ER S AT AR LTz, £T, SRR — Y — oA 2 7 = — 2 RE. M
TMERREN EEARBREE Th 5, Fo, BHE IOV TSGR CEETRER Y 7 b7 =7 %5
Lz, F£20 Xy MU= TIISHEFHRO - O OB EBEROICHS L7 ko R
B — YR IR OGA o3 B 2 PO IR OB 21T o 72, UL EOMERBZ R OEHR M A & & 12H
TR 2 W2 SR8 E AR FEGE S 2T D2 Bk Lo, AR AT ARG MR & 5 75 BaR L
PN & DR 2 R LAN Off, #5457 5555 - PHS S OREAFT — 2 WE YV —E A THRSH B TH  FIHHE I,
HEH RS, PHS 72 EOARBEEE Y —E A0 ) TN THIUL, ARFTOH 6 5507 CHERIF WA 1
BORCE D EFFRYy— A2 EZ 52 L2 alREIC LTz,

ZDVART LakEARKATREE OB BITEF, B, EEREEETOT 4 — )V FTF—Z Z N T
WA A2 T o7, TORER., EiLoT —# %t L TEE 4 TOEIC 900, 635, 614 FUTFHY 95 A &
[FFRE O A B OB F IR Z R L T\ D Z L 3o dz, ZOMREIISYIBIE L L7z 650 AA1TE
R L& WA D, E7-. BHEIERICKE L TIE TOEIC 2NEEME T & 720 7= o H1[E O BURF R R R 28 F2 i3



% HEFERE I ORERBR TH 5 HSK (HEREKTFEER) OfkZ RE L LT TOEIC & RO 515 T ORI % 524
Too T OREE, BEARTITRE. BEO BESEEIST 2 E SRS TN Z 8 s LN 4 &)
fRZGT (ROBFNPREVIZEREI D @), HSK DO FEMRINT L 5 & HSK4 #kiT T3CRROKRFAITA
FCELHRE] OL~LTHY 8 kA [EHNRTEFERERAZFETITF>TND] LU SRl L T D
Zinb, AVu Yz NCHEET D THEAEO=—X %8 LIRE SN -HAN TIEERE Lo = 2
2 =r— g YN TE DL TORICH A 2332 TOEIC600 D L~ UL Z R L TS b D EBE X HND,

Sin HEERRERR Y 27 A2 RITE FHREEEH#E T2 75— by — (LT GW) 290 2 5 o#;
HE IR (PDA) . HIE, XN HHORIT MEFFIFUC LB & 738k (ASR) . FHER (MT) | %?é&@w
DU EER Yy P — 7 TREATRERR TH 5, PDA & GW &k, MERR LAN Ofth, HEHIERE - PH S %
BEfrT — 2 BEh— E AOFMMNFTRE T, FIHZE L, #arER. PHSRLEOARBEEREN—ADT
UT7RNTHILUL, BARTOH 555 THHHRHAR 1 & BEAMRY— 2222+ 52 L
ZA[REIZ L7,

3. 4 ZBEE/EI—1NADE
S AOHMNToVTIE, BFOREETS,
D<A >
R 2B 100 R IUE
HiE © 2 Eh 50 77 S0 & IUE

_______ A O 50 ey

HIEIZOWTIIRATRFAEALRDL, B VR ARFEEARBLA LT 100 7 SCHBEOXFR 20— N 2 % 52K
SHT, HHFIZOW T HIRITRFEEARILZ F0IT 50 J7 SO XFR 22—/ S 2 ZVERk L, dhial & O fBh 1%
MO ELAFICL DT =y 7 b T L, ok, BEFE 2 — " XZHOWTIEEONZEHE (ETRT) @
W L0 50 J7 SCHUWE D3R 2 — S 2 DIERCE 38 278 o 7o, (B L 5l 55 OB G ITEFHERKIC L > THE)
fHEENTZL_LTHD,

3. 5 EBFEAHZEOHNBIN
"éﬁ"é%;"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"”"m:
AR50 LS EIC L 5575 Akt
B 3 P oD % [E R 427 08 AT RE /R 5 15 o R B 1

A BN O H D EAT I W T, #mrﬁ%%%mwtég%gﬁﬁﬁﬁﬁvx%AKﬁmf\
ar
=]

AT ARG R DU AR B ~D 7 % A FFRR, BLORIRRERT ¥ X P OBEEER & EFHFAMIC XL 5172
RPERE & SAE LTz, HA A REANIZ, ATR TRH¥E L7z = %NXN%Xﬁiéﬁ%ﬁﬁﬁﬁﬁﬂﬁ%Uﬁﬁﬁ

DD AR EFROERNAEET, 1) KEE /22— X244 X 2)HMM (Hidden Markov Model) FHVN7=fA
HRTA—=ZDET M LTOHEE, 3) MR FEBRICE S E BN X MEBOR#EL, 72 EORHE b
2,

ZE i E AR ISE Y AT A HICBASE L2 MmO R BN Tl HETRED L SRR T HERE A
EH L TWD,



3. 6 TOMOMAEER

O HfaEMRZTHEICH 1T HEFRER
AHFFERRE THEEE L 7= /o B i 2 SEE B BhEaR ER > A 7 22 L C, BAEERRZEEIC BV THE
AEFEBREAT o 7, FEAEEBR TIE, HERIEHETAR (PDA) L EFHBIFIR S AT A L 2 (B X OHBRD)
Fy NU—2 TRESHEIUER S AT L &HM Lz, ERIZ. A%, ATOSHES TV, By —t
AOFAHETH L EAN, SMEAZREAR—ET D PDA 2FLRHEL L, b5 —EORKEEFTh
NI EBREEICE W THBER S 27 20FHARETH D = & 2 RER LT,

4 HREBRROELZLHIRRAICEITT

AKRFEICBWTIE, BB E BT -0V 7 vy =27 OBMEMEEZEE L-BREFEZFHALTY
%o REFEOBMBIEZOED FIZOWTIE, THETEEDO A —TBLOERT 0 A X —72 & LR
KO 24T - CTE Iz, ZORR. TR 16 FEH D 2 4[], FEREIREIN IR Liev AT 7 74T
MU r e s NS L RKRFERA — e EEBEOCEIT L TEBIREZED T D,



5 EmfFEHLERUXL

[1] Yasuhiro Akiba,Kenji Imamura,Eiichiro Sumita, Hiromi Nakaiwa,Seiichi YamamotoHiroshi G. Okuno.
“Using Multiple Edit Distances to Automatically Grade Outputs from Machine Translation
Systems”. The IEEE Transactions on Audio, Speech and Language ProcessingVol.14, Issue 2, March
2006, pp.393-402 (2006.3.1) :

[2] Konstantin Markov,Jianwu Dang,Satoshi Nakamura “Integration of Articulatory and Spectrum
Features based on the Hybrid HMM/BN Framework”., Speech Communicationvol.48, pp.161-175

(2006.2.1) :

(3] FKZE ZROL, A BEVRBEH JE—R0, P TEE LA B— W) 1 RO MR IERE A V72 1 EERIER SO
ABIRHE", A THIREE 25 3056 20/3/139-148 (2005.2.22) :

[4] Yan Zhang,Hideki Kashiok., “Aligning Sentences in Chinese-English Corpora with Extended
Length-based Approach”. Journal of Chinese Information Processing (' 3C{g B5#) Vol.19, No.5,
pp.31-36  (2005.10.1) :

(6] EAUE, KRB, 7 7 v v A« Ry RIUARTSE, “REENRRR IR — S 2ADEENSIT. BRE
JLER 2005 4F 8 A 5 Vol.12, No.4, pp.117-pp.136 (2005.8.1) :

[6] Kazuhide YAMAMOTO, “Interaction between Paraphraser and Transfer for Spoken Language
Translation”, H#XS7ELHE Vol.11, No.5, pp.63-86 (2004.10.10) :

=6
[=]

UM
p=11

[7] Ian R. Lane,Tatsuya Kawahara,Tomoko Matsui,Satoshi Nakamura, “Dialogue Speech Recognition by
Combining Hierarchical Topic Classification and Language Model Switching”. IEICE Transactions
on Information and SystemsVol.12, No.4, pp.117-pp.136 (2005.8.1) :

[8] Konstantin Markov Satoshi Nakamura, “Using Hybrid HMM/BN Acoustic Models : Design and
Implementation Issues”, & 1 1&#iE(E 72 5 3CEH 3CEE vol.LE89-D, No.3, pp.981-988 (2006.3.1) :

6 ZTOMDELRERUR
(1] KRR, “FEFHHOBIREIRR = 13 L7, SRRAEFRE 10 FEERKEF 2 — U 71 pp. 23-37
(2004.3.15) :

[2] Kiyonori Ohtake,Youichi Sekiguchi,Kazuhide Yamamoto, “Detecting Transliterated Orthographic
Variants via Two Similarity Metrics”, Proceedings of COLING 2004 (The 20th International
Conference on Computational Linguistics) Volume I, pp. 709-715 (2004.8.23) :

[3] Konstantin Markov,Satoshi Nakamura, “Design and Implementation of HMM/BN Acoustic
Models”, 15 #LHE2FIEH L Vol.2004-SLP-54, pp.13-18,2004 (2004.12.20) :

(4] BT, 22 =55 PR A0 2 — B0, HAREEGEE O P EFREAIRE ) & DIz X 2 H hREREHT o
BRET", o 8 BIE A A 7 4 — 7 A(FIT2004) — MR SCEEHS 2 3 H/pp137-138 (2004.9.7) :

[5] T2 B ILA (s A 2R, “E AR 72 O I EREXEE = — /X A DR & 2 OFHE
FEWAEZ A 56 B 5 H 5555 MO S (SIG-SLP) 2005-NL-167/SLP56/pp.47-52

(2005.5.26) :
[6] AT —, “F (5 AL & H R SREAET, B EE RS F A IES Vol. SP2005-49, pp.19-21,
(2005.8.25) :



(7] BABTHE, LA s 45 KB, “TEREFRERE I — A L FEETVOFHEI—/3T7 L L a—s R (2
B D HEMSEEE O, SHEAH TR 12 [FHFERKZ Vol. 2005-SLP-58, pp.7-12 (2005.10.21) :

7 DOEERYRGb

[1] Kyonghee Paik,Kiyonori Ohtake,Francis Bond,Kazuhide Yamamoto, “Source Language Effect on
Translating Korean Honorifics”, Cicling-2004 (Seoul, Kore) (2004.2.16)

(2] M3, R L AGHZ B8 A — P H A, “FBEHE Z A 72 FHEREE ) B BhaH I 7 A R 3Co
BHUEY SEHLERE 1 0 HFERRS () (2004.3.19)

[3] Kyonghee Paik,Kiyonori Ohtake,Kazuhide Yamamoto, “A Comparison of Two Variant Corpora:
Same Content with Different Source”., LREC2004 (Lisbon, Portugal) (2004.5.25)

4] B FE,KRVE LA, “HBR2 B S5E O OFRIC L ARIBERILOSHT  -wREGEOH]”, SiEl
BERE 10 FFERRE ORR)  (2004.3.16)

[5]Yasuhiro Akiba,Eiichiro Sumita,Hiromi Nakaiwa Seiichi Yamamoto,Hiroshi G. Okuno. “Using a
Mixture of N-Best Lists from Multiple MT Systems in Rank-Sum-Based Confidence Measure for
MT Outputs”., COLING 2004 (Geneva, Switzerland) (2004.8.22)

[6] Yan Zhang,Hideki Kashioka, “Aligning Sentences in Chinese-English Corpora with Extended
Length-based Approach”. COLING2004 Workshop on Multilingual Linguistic Resources (The 20th
International Conference on Computational Linguistics) (Geneva, Switzerland) (2004.8.28)

[7]Konstantin Markov,Satoshi Nakamura,Jianwu Dang. “Intergration of Articulatory Dynamic
Parameters in HMM/BN based Speech Recognition System”. ICSLP2004 (8th Internatioanl
Conference on Spoken Language Processing) (Korea) (2004.10.4)

[8]Kyonghee Paik,Shirai Satoshi,Hiromi Nakaiwa. “Automatic Construction of a Transfer Dictionary
Considering Directionality”. COLING2004 (The 20th International Conference on Computational
Linguistics) (Geneve, Switzerland) (2004.8.22)

[OVRPIER. “2 SOFELIE Z HIV T2 & 70 F REFEREIE” . HA OR P E SO seime (L)

(2004.7.26)

[10]Young-Sook Hwang,Kyonghee Paik,Yutaka Sasaki. “Bilingual Knowledge Extraction Using Chunk
Alignment” . PACLIC18 (The 18th Pacific Asia Conference on Language, Information and
Computation) (H#0) (2004.12.8)

[11] Yan Zhang Hideki Kashioka, “Analysis of Paraphrased Corpus and Lexicl-based Approach to
Chinese Paraphrasing”. ISCSLP'04 (The 4th International Symposium on Chinese Spoken
Language Processing) (Hong Kong) (2004.12.15)

(12l gttt Pt 45, “SZBREEERS DB OUUENR O'DSR 7 v v b= RIC K B EFadak K5, H A2
PR 2004 FEKENTERE RS (M) (2004.9.28)

(18] BEAHES, AT =T 4 Z VT 4 M Z B WTIEE MRS T COFFRM", B ARFETS 2004
FREOTEIER S (i) (2004.9.28)

[14] Rainer Gruhn,Tobias Cincarek,Satoshi Nakamura. “A Multi-accent Non-native English Database”.
AT 2 2004 AR EDIFER RS (M)  (2004.9.28)

[15] Tobias CINCAREK,Rainer Gruhn,F4f  #, “IMEREFR S O A EFEE & wtAito - HEEO BB,



HAF T2 2004 FFRENEI RS () (2004.9.28)

[16] Ian R. LANE,Tatsuya KAWAHARA Tomoko MATSUI,Satoshi NAKAMURA., “Out-of-Domain
Utterance Detection in Dialogue via Speech-to-Speech Translation”. HARZFEEE 2004 K3
FER= (PPl (2004.9.28)

[17] Xiaobing Li,Frank Kao-Ping SOONG,Satoshi Nakamura, “Optimal Clustering of HMM Gaussian
Kernels in Scalar Dimension”, HAREZ 2 2004 FFKFEMZER RS ()  (2004.9.28)

[18] Konstantin Markov,Satoshi Nakamura, “Advanced Acoustic Modeling with the Hybrid HMM/BN
Framework ” . SPECOM 2004 (9-th International Workshop on Speech and Computer)

(St.Petersburg, Russia) (2004.9.20)

[19] Konstantin Markov,Satoshi Nakamura. “Modeling Successive Frame Dependencies with Hybrid
HMM/BN Acoustic Model”, ICASSP2005 (International Conference on Acoustics, Speech, and
Signal Processing 2005 (USA) (2005.3.18)

[20] Eiichiro Sumita,Fumiaki SUGAYA,Seiichi YAMAMOTO. “Evaluating Automatically Extracted
Paraphrases using Latent Dirichlet Allocation”, ACL 2005 (43rd Meeting of the Association for
Computational Linguistics) (Ann Arbor, USA) (2005.6.25)

[21] Young-Sook Hwang,Yutaka Sasaki. “Context-dependent SMT Model Using Bilingual Verb-Noun
Collocation”, ACL 2005 (43rd Meeting of the Association for Computational Linguistics) (Ann
Arbor, USA) (2005.6.25)

(221 K77 VE#R. “BEREEDFIRE & OWS (T O EREMIRBLOLEH | SEEABEAE 11 FER KRS (F))

(2005.3.15)

[23]Ian R. Lane,Tatsuya Kawahara,Satoshi Nakamura. “Effect of Dialogue Context and Topic
Clustering on Out-of-Domain Detection”, HARFEE2 2005 FHREFMIEHEE S (HR) (2005.3.15)

[24]Kiyonori Ohtake. “Evaluating Automatically Extracted Paraphrases using Latent Variable Model” .
IJCNLP-05 (The Second International Joint Conference on Natural Language Processing) (Jeju,
Korea) ( 2005.10.11)

[25]Kiyonori Ohtake, “Evaluating Contextual Dependency of Paraphrases Using a Latent Variable
Model”. IWP2005 (The Third International Workshop on Paraphrasing)at IJCNLP-05 (The Second
International Joint Conference on Natural Language Processing) (Jeju, Korea) (2005.10.14)

(261 KA IEH. “URAFAEEMEATIE R[] 72D D o — S RBEEHRIG | S BB R 12 BER KRS (O]
L) (2006.3.13)

[27]Kiyonori Ohtake. “Analysis of Selective Strategies to Build a Dependency-Analyzed Corpus”.
COLING/ACL2006 (The Joint of 21st International Conference on Computational Linguistics and
44th Annual Meeting of the Association for Computational Linguistics) (Sydney, Australia)

(2006.7.17)

[28]Konstantin Markov,Sakriani Sakti Satoshi Nakamura. “Evaluation of the ATR English Speech
Recognition System: Acoustic Models”, HARFHFEF 2 2006 {FHEFM KRS () (2006.3.14)

[29]Konstantin Markov,Satoshi Nakamura. “Acoustic Modeling of Accented English Speech for Large
Vocabulary Speech Recognition”, SRIV2006 - ITRW on Speech Recognition and Intrinsic Variation

(Toulouse, France) (2006.5.20)



8 HREWHFYR K
(1] i, &R, ZRES, FHLZL M, aIa=r—Ta VEDHEEEB L OFE, b RICED
DA a—27TarT A HAR, 2004.2.13
(2] /KB ES, MisE=, R0, R A X A Ve E L OFs 76 A # A Vo HdEE . HAR, 2004.2.4
8] Favxr v, R, ILHERE S, Chinese Language Tone Classification Apparatus and Chinese
Language FO Generating Apparatus. HZA., 2004.3.16
(4] R, KRy, PaisE, SHmABAER T e 7T A BT e /T Ak itsk U ik 0
BT RNNILY TR T AENEaryEa—4 HA, 2004.2.3
(6] BoaET, ke, A, BRI EE, B, 2004.3.12
[6] hET R Y g2y TAF— T—r TR, FEET VAR L OEF
2004.3.10
7] BOEE T, EE, PR L MEEIRERGE, HAR. 2004.8.4
8] RMIEMLBANE— YR (=, B Z I FXFHORTLPNOMILFE, AR, 2004.8.16
9l | I, XIFREFEIERAIEL LOEE, oW arBa—¥ 7 a7 4 HA, 2004.8.16
10] FET R <Y 4o Y7L 54 F—— hkd ] BB VEREE KOS FREE.
A, 2004.9.30
(11] FETR Y 4 Y7 L7 T4 =T N— 0k . BEEFOBERIEEERS L Oa s Ba—X
a7 5, HAR, 2004.9.14
[(12] Zh—r e T4 F— ik FEFT —ZINEEES IO FT —2INET 7 7T 5 HA,2004.9.17
[13] 3& % (Yan ZHANG) HifflHf. AV HANRTUILTIRANET T4 A2 b5 HEROE
DIeHD AL E2—Z2 TEITAMRER T 1 7T A HAR, 2004.11.1
[14] RPIEE, E@RLEERE, 30T r 77 A0 BA, 2005.10.7
[15] RPIEH, SCEMEMRITERE, 3L 07 r 77 A0 HA, 2006.2.20
[16] KRG, SCEMEMITERE, B30T r 7T A0 HA, 2006.3.7

ult
1\

73]

i

B E . HOAR,

T
k=11

[
[
[
[

9 m@®EFURE
7L

10 EFEEREVRXF
AL

11 SNEFRMEEEREJX F
AL

12 ZEUYXF
L



13 HERERUX K

[1] “Hessfsmond (PDA) % H\\ - B RS HEER Y A7 A& %, RRELH. BRI TEm. 508
HriE. . 2005.3.30

[2] “& 2 THM 2 ZEHTE RN S 2T b & PR~ BRI L 5 B AR O FEAE B 4 F2hi~
TEOCETRL. WA TR, PERRETRE. HRFESER. BT TR, ZSEERE. SEEE. 2005.10.19



HRBAFIZ &k HRRE

Rk 15 AR EE PRk 16 AR Rk 17 AR EE ik 18 4F
P & B BRI 01 (0fF) 71 (3 1F) 1 (01F) ¢ R
Z DO OFE LFEFIK 1 (01F) 21 (24F) 41 (0 1F) O F)
nogH & RO 4 (2 1) 197F (91F) 6 1 (4 F) e O 1)
fro®F o B %% 6 1 (0 fF) 71 (01F) 31 (01F) e O 1)
fro®F B8 % 0 f (0fF) 0 f (0fF) 0ft (o) i ¢ 1)
PR OER Y 1R R K 0 f (0 fF) 01 (0fF) 0 f (0fF) e (1)
X AR % & 15 KK 0 f (0fF) 01 (0fF) 0 f (0 fF) i (1)
=% 24 % 0 (0fF) 0 f (0fF) 0 (0fF) i (1)
WwoE B O£ K 1 (01F) 0 ft (0fF) 1 (0fh) ¢ 1)
Rk 19 AR &t (&%)
TR AR
Bl &R EREREK R 81 (31F) 51 ( )
Z DO DFE IR ¢ R 7 (21 e ¢ 1)
B O RO e O 1) 29 ff (15 1) 55 (1)
Fro®F O K e O 1) 16 (01F) 18 ()
Fro®F 015 %K e (1) 01 (0 fF) 8 ()
PR YR R K O R 0 (0fF) i (1)
B AR UE JE 15 2K O R 01 (0 fF) i O 1)
=% 24 % ¢ R 01 (0fF) ¢ 1)
WwoE O £ K i (1) 21 (01F) 61 ()
EL o (N IR s B,
E2 o TEFTSEE R I, MSGERTREEE, BHOH 5 MR IZHE#H S iz 2 it
EID, FRORZOMER, ERSKEFOEEERE, 7727 ME XM V=R MR
. REAREROLOOBERMEICIE S i sCFIT, TRl TREREERE o T 5,
E3 . [ZoMmossE BREERE F, MRS ERGE, BEREE, EBO WIS i

FELZEF LT D,




	Research and Development of Network Human Interface 

