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SEVIUDFW

,Q IKLV SDSHU ZH SURSRVH D QHZ PHIKRG RI GHIHFILQJ DQG
JUDQVODILQJ QDPHG HQILILHV 1. IURP VSRNHQ (DQIXDJH
HJ &KLQHVH EURDGFDVI QHZV 7KLV DSSURDFK GHIHFIV
SRWLEH 1( UHJIRQV IURP OHW UHOLDEO\ UHFRIQLIHG
K\SRIKHVHV XVLQJ FROQILGHQFH PHDVXUHV (DFK SRWLEMH
1( ERXQGDU\ ZUKLQ IKH UHJIRQ LV FRPSDUHG ZLIK
FDQGLGDIH 1. (V IURP UHIULHYHG GRFXPHQIV EDVHG RQ KHLU
DFRXVILF VLPLODULILHV DQG VHPDQILF FRUHODILRQV  7KHVH
FDQGIGDIH  1(V DUH UHUDQNHG E\  DGGLILRQDIN
LQFRUSRUDILQJ  JHQHUDO  DQG  WRSLF VSHFLILF  0DQJXDJH
PRGHIV IR PHDVXUH IKH 1( FRQIH[I FRQUVIHQF\ 7KLV
DSSURDFK FRPELQHG ZLIK IKH +OO EDVHG 1 ( H[IUDFILRQ
RQ FRQIGHQION UHFRJIQLIHG ZRUGV  LPSUIRYHV 1(
H[WDFILRQ ) VFRUH IRP IR DQG 1. WDQVIDILRQ
TXDIUN 1URP IR RYHU WKH EDVHILQH PHIKRG
6\VIHPDILF FRPSDULVRQV RQ 1. IUDQUODILRQ TXDILIN ZLIK
GLITHUHQI VSHHFK LQSXH TXDILIN DUH DOVR SUHVHQIHG

,QIURGXFILRQ

1DPHG HQIN L UHIHWV IR WKH VIUXFIXUHG LQIRUPDILRQ
GHVLIQDILQJ  SDUILFXODU REWHFIV ~ VXFK DV SHUVRQV
ORFDILRQV DQG RUJDQLIDILRQV BLQFH 1(V FDSIXUH NH\
LQIRUPDILRQ IURP KXPDQ FRPPXQLFDILRQ GHIHFILQJ DQG
JUDQUIDILQI  IKHP  EHQHILN  PDQ\  QDIXUD0  0DQIXDJH
SURFHWLQJ IDVNV 7KH HIILFLHQF\ RI D KXPDQ DQDOVI FDQ
EH JUHDIO\ LPSURYHG ZKHQ UHLLDEOH 1 LGHQILILFDILRQ
HLWDFIV  IDFIXD0  LQIRUPDILRQ  IURP  XQUIUXFIXUHG
GRFXPHQIV VXFK DV WH[I DQG VSHHFK &RUHFI 1(
JUDQVODILRQV DOVR EURDGHQ IKH VFRSH RI LQIRUPDILRQ DFFHW
E\ LQFRUSRUDILQJ IDFIV SUHVHQIHG LQ D IRUHLIQ ODQIXDJH
YRU H[DPSCH IUDQVIDIHG L (V DUH HLIKHU IKH NHN TXHULHV LQ
FURW 0LQJIXDO LQIRUPDILRQ UHIULHYDO RU IKH ULJKH DQUZHUV
1Q PXULOLQIXD) TXHVILRQ DQVZHU SDLWV ,Q PDFKLQH
JUDQWDILRQ ~ PHDQLQJIX)  LQIRUPDILRQ IURP  RULJLQDO
GRFXPHQIV LV RIIHQ CRVI GXH IR LQFRUUHFI 1 ( IUDQVODILRQV
LQFRUWHFI 1. IUDQVIDILRQV DOVR LQWRGXFH GLVIRUIHG
VHPDQILF  FRQIH[I IKURXJK DQ XQZDQIHG IUDQIDILRQ
IKHUHE\ GHIUDGLQJ WKH RYHUDOO IUDQVODILRQ TXDOLIN

SOIKRXIK 1. H[IWDFILRQ IURP ZHX IRUPDIIHG IH[V
LQSXI KDV EHHQ LQIHQULYHON LQYHVILIDIHG DQG DFKLHYHG
VDILVIDFIRU\ SHUIRUPDQFH 1.( H[IWDFILRQ IRP VSHHFK
UHPDLQV XQGHU H[SORUHG . XEDID Hi DO DQG
OL0CHU Hi DO DSSOLHG D UH[W EDVHG 1 ( H[WDFILRQ
PRGH) RQ UKH I EHVI UHFRIQUILRQ K\SRIKHVLV RI
(QJILVK EURDGFDVI QHZV  3DOPHU HIl DO HLIDF
1.(V GLUHFIO\ IURP UHFRJQUILRQ ODIILFHV DQG  =KDL Hii DO

XVH 1 EHVI OLVIV IRV &KLQHVH 1. H[WDFILRQ

2Q WKH RIKHU KDQG WUDQWDILQI 1(V LV DOVR D
FKDOOHQJLQJ SURECHP - QLK DQG *UDHK0 30Ul RI
JKH UHDVRQ LV WKDK LV DUH VRPHILPHV SKRQHILFDIO\
JUDQVILIHUDIHG ~ WDQWDILRQ  E\  SURQXQFLDILRQ  IRU
H[DPSOH £ D [ ED #7 0D %2 TL 3 \D- LV IUDQVOLIHUDIHG
DV $$SSDIDFKLDQ-  VRPHILPHY VHPDQILFDO\ IUDQVIDIHG
JUDQVIDILRQ E\ PHDQLQJ IRU H[DPSMH 111/ VKDQPDL-
LV WDQWDIHG LQIR $PRXQIDLQV- DQG VRPHILPHV ERIK
VIUDIHILHV DUH XVHG IRJHIKHU i LV GLILFXOV WR GHFLGH
ZKLFK VIUDIHIN VKRXOG EH XVHG LQ GLIIHUHQI FRQIHLIV
SGGLILRQDON  QHUIKHU D IUDQWILIHUDILRQ PRGH) QRU D
JUDQVIDILRQ PRGH) KDV D RQH IR RQH PDSSLQJ EHIZHHQ D
VRXUFH XQUI HJ D ZRUG D VAOIDEOH RU D OHIHU DQG LV
IDUJHI IUDQUODILRQ KXV RQH VRXUFH 2. ( PD\ EH IUDQVODIHG
LQIR VHYHUDO FRUUHFI UDUJHI IUDQVODILRQV ) XUIKHUPRUH
VLQFH QHZ QDPHV RFFXU LQILQUIH\ SUH FRQUIUXFIHG 1.
JUDQVIDILRQ GLFILRQDULHV FDQQR FRYHU DX L.V DQG UKH
2XI Rl ORFDEXID\ 229  SUREHP LV DIZD\V D PDLQ
LWXH IR EH GHDOV ZLIK LQ ERIK VSHHFK UHFRJQUILRQ DQG
JUDQVIDILRQ  )LQDON LI WKH 1.V DUH DXIRPDILFDION
H[WDFIHG IURP IH[Y DQG VSHHFK LQSXI 1 ( IDJJLQJ HUURWY
DQG VSHHFK UHFRIQULRQ HUWRUV IXUIKHU FRPSILFDIH IKH
JUDQVIDILRQ SUREHP OHQJ Hil DO

2YHUD 7HFKQLFDO $SSURDFK

=H SURSRVH D QHZ DSSURDFK IR 1( GHIHFILRQ DQG
JUDQVIDILRQ IURP UHFRJIQLJHG VSHHFK LQSXI = H FRPELQH
FRQILGHQFH PHDVXUHV IURP  VSHHFK UHFRJQULRQ D
VIDILVILFDO IUDPHZRUN IRV 1.( H[WDFILRQ DQG PXIILSCH
IHDIXUHV IRU 1 ( WUDQODILRQ IR IDFNOH UKLV SUREOHP

ZHW IUHTXHQIN RFFXWLQJ 1.( ZRUGV DUH RIHQ QR
LQFOXGHG LQ D VSHHFK UHFRJQLJHUSV YRFDEXODUN OLVI KXV
SUHYHQIV SURSHU UHFRJQLILRQ ~GHIHFILRQ DQG IUDQVIDILRQ
IRUWKHVH (V= KDIf LV HYHQ ZRWH LV IKDIl KH UHFRJIQLJHY



ZL00 PLWHFRJIQLIH IKHP DV D ZRUG 1URP IKH YRFDEXIDU\
ZUK D VLPLODU SURQXQFLDILRQ DQG KXV PD\ FKDQJH IIKH
ORFDO FRQIM[I RI IKH 1 OHDGLQJ IR PRUH UHFRIQLILRQ
HUURW DURXQG UKH 1( DQG PRUH GLILFXULHV 1Q 1
GHIHFILRQ DQG IUDQVODILRQ

= LIK VSHHFK UHFRJQULRQ FRQILGHQFH PHDVXUHV ZH
FDQ GLWLQIXLVK UHLDEON DQG OHW UHOLDEON UHFRIQLIHG
ZRUG K\SRIKHVHV =H XVH D WIDQGDUG ZRUG EDVHG
VIDILVILFD) PRGH) IR GHIHFI L. (V IURP UHILDEON UHFRJQL]HG
ZRUGV )RU UHFRIQUILRQ K\SRIKHVHV ZUIK 0RZ FRQILGHQFH
ZH VHDUFK IRU WKH PRV OLNHO\ 1. ERXQGDULHV L1 IKHUH LV
DQ 1( ZUKLQ UKH UHILRQ WKHQ 1LQG IKH EHVI PDIFKHG
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Figure 1. Overall Architecture for NE Detection and Translation

7KH RYHUDOO DUFKLYHFIXUH RI IKH SURSRVHG PHIKRG LV
LOOXVIUDIHG LQ )LIXUH ~ *LYHQ D UHFRJIQUILRQ ZRUG ODWILFH
IKH ILUW EHW UHFRJIQLILRQ K\SRIKHVLY LV GHIHUPLQHG
EDVHG RQ LIV DFRXVILF DQG 0DQJXDJH PRGH0 VFRUHV
ORUHRYHU KH FRQILGHQFH VFRUH Rl HDFK UHFRJQLJHG
ZRUG LV FRPSXIHG DQG DGIDFHQH ZRUGV ZLUK (0RZ
FRQILGHQFH VFRUHV DUH JURXSHG DV $FDQGLGDIH 1.(
UHILRQV- 7KLV UHFRIQLJHG K\SRIKHVLY LV IRUPXDIHG DV
D TXHU\ IRU D VHDUFK HQJLQH SINHU VHDUFKLQJ LQ D SUH
LQGH[HG FRUSXV IIKH VHDUFK HQJLQH UHIXUQV D VHI RI
GRFXPHQIV  ZKLFK DUH IIRSLFDOON  UHOHYDQI IR WKH
UHFRJQLIHG VSHHFK 1 ZRUGV LQ WKH UHILLHYHG
GRFXPHQIV DUH H[WDFIHG DQG FRPSDUHG ZLIK D00

SRWLECH 1 ERXQGDULHV ZUKLQ KH GHIHFIHG $1(
UHJLRQ- EDVHG RQ IKHLU SKRQHILF VLPLIDULI\ DQG VHPDQILF
FRUUHIDILRQ DQG FDQGLGDIH L (V DUH UHIXUQHG ,Q WKH QHI
VIHS FDQGLGDIH 1 (V DUH UH HYDOXDIHG EDVHG RQ WKHLU
DFRXVILF VLPLODULI\ DQG 0DQJXDJH PRGH) VFRUHV DQG IIKH
RQH ZLIK IKH PLQLPXP PDIFKLQJ FRW LV VHHFIHG IR
UHSODFH KH K\SRIKHVLJHG 1. ZRUGV LQ IKH ILUWVI UXQ
ARIH IKDI LI ZH DSSO\ D PDFKLQH IUDQVIDILRQ SURFHW RQ
WKH ILUVI EHVI ZRUG K\SRIKHVLY ZH DUH DECH WR DFFHW
FURVVOLQIXDO LQIRUPDILRQ UHOHYDQH IR IKH VRXUFH 1.V IR
H[DPSH WKH WDQWDILRQ RI D SHWRQIV QDPH 7KLV
DGGLILRQD) LQIRUPDILRQ LV KHOSIXO LI IKH WUXH VRXUFH 1.
LV QRI LQFOXGHG LQ IIKH UHIULHYHG VRXUFH GRFXPHQIV ,Q






