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Abstract: Machine translation towards patent domain has become one important application of machine trans-
lation in recent years. This paper presents a novel hybrid system, which combines rule-based machine transla-
tion (RBMT) with phrase-based statistical machine translation (SMT), to translate Chinese patent texts into
English. The hybrid architecture is basically guided by the RBMT engine which processes source language
parsing and transformation, generating proper syntactic trees for the target language. In the generation stage,
the SMT subsystem then provides proper lexical translation according to the defined structures and generates
final translation. According to our empirical evaluation, the hybrid approach outperforms each individual sys-
tem across a varied set of automatic evaluation metrics, indicating that the proposed method performs well in
improving translation results.
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29



1 3

il

T 171 7 1) SUASR FATL 8 3 3 A0 4 Ok 2 L
A R B N AR —, R SR T E N AN
]z R BN BEEAE H A HITH NTCIRY £
Wb T B SR AT AT B R AR A 93 1 P 0
F: M 2005 SEJF46, #4419 MT Summit th%]
N OROR R B BB O W ST
workshop(Workshop on Patent and Scientific Liter-
ature Translation, PSLT), 5| 1 A Z i S AL AL il
WA Z .

5 HA USR], DU RSO H A
IRPERTE % SO — A LA S 25 R KA
ZEAEZATH), B RAEZRFH, DK
BIUK. BERMIEELSW, WH, Ha)hiEn
S R I T MR RV R & 517 o X 25 % A
PLASEI BT R VAR R IPRAR . BAAKRE, LHIHL
A BIER O — EA AR . H 5 — 4T, AT
KA — TG VEAR 2R SCAS, M i) = 1 21 A
TR A EA R 2 [ € 1 208 77 M, A
T AU AR 25 5 20 i A4 5 b 38 5 5
5 BATEEE B4

ARSI 1) PUAE B A SCA, $2 i T — Rt & T
FRNFI Gt 77 5 B DL TN 25 B9 1% SR o 1%
E R — PR B P R G AR 25 A I T
B Moses B R0 454, LN RGN
F AT fbE R GE S N R 5 58 B
VRIE S B MT RN G A0 A B, 7= A A SL IR 3 B RIS
Ber)vEm s e IERE I, Moses 75 H bRif Az s
BRORR AR 7 25 1) ) 9 5 R RE 8 B 43 e 10 ) 0 2]
W IR R ARG, e BUB MBI .
FESESG A H ATRAT B — 28 B 3165 %
8T RE TR RE . IR R BOR, B G
B GUAE A7 TH I HR AR B0 T 5 A B R0 2R G A
Giit RG8. MR 7RG S0 1A Rk AR AT
P, A BTG R S

ARSCFN R AN T 55 A 45t T A
KB TT; 28 =8B VR8T N R G
BERG, DLARGBIIE RGN 5 DY 55>
Bk TAHSRSESS, gt T SER s e —

@ http://research.nii.ac.jp/ntcir/index-en.html

30

H. p4 4t
%ﬂfﬂé\élﬂ o

2 MRBEAR

2.1 AEARF

TENLAEI T, HTIRIE S MBS S 2 (A
BVEGE R I 2 S, ) RN A A T
NG R A IR R B B, BN
—HEH AV RIEE . —, FAE TR
%2 AR M I 5T AR SR 146,

NN AR, e A TR
Zhang %5 N &1 5 TR I RIE, B e RiE =
BEATHE A1 00T, R R AR JRIE = 1B B
FAIEST 55 5 gl % SR, oA R 1A
WANEIELE, fJareE R, Cai 25 AR
H 7 — A TR AT PR AR R, /E NIST
M4 L% BLEU {Hifm 7 1.61 sSA 4B,
Zhang % N\ & 56 VR IE 5 20 BT b 3 45— S A
P BRI AR O, AR A X S ) E AR Y
BUE TR S A) AR A AR ) R AR R I R A
AN B, [RIFEE NIST I I b 3 2k
RGH T RKEFE.

2.2 PABIEBEAR

Frederking 1 Nirenburg 7£ 1994 & 7% &
G Rl 4 R DL AL 28 T 1R A A 1100, A £ o =
MAFEIRR B RGBT R S AR i 46t (1)
PHLEREIIE R G0 1% Hh 45 5% H I 2l [ 450k gk
ITRLE, ARG Rl G a5 R AT G iR b BEAR 2 T
I 2 RGO SR BT 24 Ik 2 A R0 B 5L
R E AV TR, RGRE GRS 2 S5l
B R G R TCIE AT 2 B AT 5 B b,

Bangalor %:[2%% ROVER 77 (Recog-
nizer Output Voting Error) 5| AL 2s#H% 4, FIH
Z WP A LE X J7 8 LA & Gt 1 a3 SO0 5%
fE—id, SLIRR M E 5 R SCER T 2R S
PIRIPEZE 3. ML, RGBSR B gl e 1)
ZRVE. ERE B R GRS, TRIE LT
VR R B W TR 2 —, T S AR VE M 2%


http://research.nii.ac.jp/ntcir/index-en.html

TFEEZANAE RGN A B Gk, R EFRIH
LR BRARIE n-best 45 Ry % b F IR IF
3 [14-15]

MRS B RS, 2 UL ERKS T
e R A E 2, 1 DU R 40k 3 5 1 il
ERGERIW T E D> N E SRS RE
FH /N0 B 1 ST AR A 28T 3k A ) 2R 48 18 SC ot
W E AR, RGRE S B AR TE RPN
PESCHY o Bt AT AT T e T, — AN AR 451
ToE, HAMBF AT SYSTRAN — H LA J5
EEIPLES B PR, IR DA TP R T DU R
GUNEA, A T UM RIEEAR (gt s e
AER) A RS

164 RS R — X FE RS RS-
Enache 2518200 JL-F- K HURE B pel B 1A v HE 48 2
W T T ek = RAE 2 8 B R R
VAR R G, FELAL RN, 4 AR v f
T 2 N e, BRI 2R 45 58 OB 43 RS 5 5
Mr, A 43 M HTE B SMT 58 5, e H R
RGMBIERGILE AL EHARZATH
NTCIR 2 W B ERIMLE BB VP I H 1, i —
SEEE A RN TR R g5 22,

EIRZ /5 NI FA T, A SCEA K I
IREM S H AR, HEA USRI RANER
PRGBS0, T2 DI RGN E A . XA
MEBERRET, Gtk ER—EHEER, M
LT 0V W T A e A THD AR AR 2 AR ) R
B, fH T EAE PR IR B ARSI, KK
70 P P A T 45 R 1) A R L 2 R AR A S TR RE N
77, R WA, T0E LR CARRIE KR
BRI, SOEA RN 7 AT 2 . A, AR
FUAR W R ) 7 9 75 1 G0 ) S5 R TR SCAS A )
PEREE B T4t k24, AW,
U 2R 4 58 S IRVE & 10 A 7238 S0 B RES 3 ik
B, Giit R4 B A0 H bR Ak g R ae
TR R 15 I R 48 R ST AE B IXFEBE 7T 70
FIA T AL, BEARE T R3S
HEHMAERME, SUA M E AR R, A
MR 7SS AR M, A R B st 3
A4 B B R o B

31

3 BMERERAREM

AT 73K A A 2H R A R G R R R
GNGEIER RS, DA RS BRI
HI TR R G A A RS LR, BT
DL R VORI R i i I % R 4

3.1 ETHNAMERSA

FURH 2 22 G0 2 1) B8 « AV S B B AR 2
ThRe SR & 7E —iD, I IT a6 12 1 A 2 21 i
(PR S R, HB AR TE [F — A RS se BRIT .
Hh ] R SR 4 4 1 DR RIABE I 3 U & ) f 5 1
Kl AT AR E T — AN B F 717 1% F)
V) T 6 VR R — S AL ] 1 X 3R 1] L o FE
o, BEANENE AR AR A T S 1A AR A
FRIE. FEN, NTHS T TFREBALIIREES
Oy BRI N o B85 R 40 50y N = AL FE Y
B PEAE S M B YRAE S O BORT B AR TR
A R B
3.1.1 IRES M

TE T B, B Ratit A S 4R —A
B ARKAENBARI AT B0 . A K A) S
RS TAJEAE SS, T-h) 2 [BJEH HiZ 5 Sk
BT SR, B S=SS1,SS;......88. JHiE S A7k
SATE LR N =AER: R, RiEES
bR TS A B KA NS T TR
2, XA TR AT 0T, 53R B K
s =02, KAl PAkSE o i AR R g5
— BN N RER BRI AT A (RS D,
o, B ERRS R R . RN b
JE IR, Z2 G0 e HR — 2 U A U 18 45 )
SCRE A HTIRIE B, B — AN, e gk
SN0 T

TEE BRI TR M, B R AE TR R
AN TFAIIAZ OB E SR o BT DOE B A AR,
2 A Bl [F BT — A, B B E
% 0B iR 2t R . N T R peixX — ), 3R
AT T — FoRCER L3 1) T v R AR B 1B B3] o
FLIEATRME ST, MR 2 17 H B AR 1 35 R0 B AR
RNENAEAT T — RINVKIANERRUE, LERRE



I A% Bl (K AT RETE o IX LS AL AR LI )
—HR gy, BRI R, E ek
B2 B IRASIF R G DL (0. A/ S
J o B JA TR AR 7 T B E AR
WD, PNV, SRR ORI IR iE N

FLBOX S RUE , BUE R = (K30 ] i = BRI 9 %
OB o
WX =N RRAIE G, KRGt
R AR TR ANE T, M LR EEERNER.
TR R R G AR R AR 2 MR A

AR E AT UGBS 21 AR 23 B A F I BUE, e

HZAT:

éh FRSIE Y R TR

BN ES

"

1. i

TR R EoEATEE BIATC SRR -

D7 Bl AR

2 EREE

3. e

4. FRAE
5. B

Y 71 ks <LC_CHK ABK>

-2 s <LC_CHK DBT> |[4#iF:(<LC_EXP VALID> <LC_EXP ABK> <LC_EXP ABK> )
B <LC_CHK GBK> | [4{F:(<LC_GCC W <LC_CC pw= )

L B <LC_CHK LO> ||##4F:(<LC_GCC L> <LC_CCI01> <LC_CC 10> <LC_LV L0> <CATI> )

B-pd et <LC_CHK GBK> | [##HF:(<LC_GCC G= <LC CCj2= )

FHE<LC_CHK EG> | 4#{E:(<LC_SC_KEY 3KUAL> <LC_SC_KEY GX> <LC_SC_KEY ALL_PASSIVE> <END%:> )
N <END%>

- aag EIRETE 2SR <LC_CHK 58> | [4F:(<LC_EXP BEGIN_EK= )
<BEGIN>
L Elk<LC_CHK LB> | I4$4E:(<LC_GCC L> <LC_CC lb» <LC_LV LB> <CAT 1> )
B0 FTLEE <LC_CHK EG> | [H4F:(<LC_SC_KEY 3KUAL> <LC_SC_KEY GX> )

s <LC_CHK SST> | [HE:(<LC_EXP VALID> <LC_EXP NOT_DBT> <LC_EXP NOT_DBT> <QFC 55_LB> <LC_EXP S5_CORE> )

L] <END%%:> |[$F{F:(<END%> )

TitiEaiE <LC_CHK GBK:- | [$#F:(<LC_GCC G> <LC_CC g= )

B 1 RALERHIDEI TR

B i ) “ 72 BaR gk, S e el R
SR, IR DUR i R k. 7 BN ig 5
ANPAS TR LG, Ferp 2 — A8 5 A i 2 IR TR 45
o IR BUE 2, B4 T5) R I RO 205
RERTRAZT R TR B RO 7Y, il B
RITTHT 47 $2H1 AT DLRE T AR B AR 28 2547 i, 33t
—SEFTHM T AMER. RiES O H
& P AF 5 AR T AR G R IR 9 A 1 A
R (R 45 R DL L ) FDETE SRR

3.1.2 RiBEHBRME

xR IRTE 5 TR B B AR EE B LR
WRIFED A =ARIR: TRIMAIRR RS, T
G SRR I EE VAL RS e RHIR i
A

¥ ) ) ) 5% R e 4 T AT RIS E AR R
IBHE R AR TR Z IR SOR R AT R e
T DOE R SE1E 15 A RIE S5 P AN, Bl an i

32

B 17 A AR o S T AT, R
WA BRI ) 2 (8] 1) 1 SR ZR IS TN A B 1) 3% 2
RN, PUBRIE H bRis e g Sk .

B 2: AR BIRHELE T, B n] DAY T i
REMSH.

Bl ey EL S AT A), o 3 AT A Ay L
EERE AN THRMEE, URERIGER, K
H 7 EENARE SR TR S v—, IF A
FE =B A RTTEARIN T “that”. FE2 2010 B0 2%
N UM

U {(-1)SS1&CHN[/E T, H$5]&END%}
+(0)CHN[, ]+(1)SS2->(-1)+DEL_NODE(0)+AD
D_NODE(ENG=[that])+(1)

) TR AN [F RS BT 1R 0 AR 22 Ab PR
ALFEAZ O BNA BT A IESER, RIES M
FA 1] 25 R 7 B R 5, ARG 4 5 1) S5 M 1°F
HHEAE I FRIL I

FEIE PN 4, BB R 73 1) 44 18] 9



T A LR AR o DS 4 1 R B LI T
XA BE “H)7 %020, HABE RS 1]
DL ST A E . shialEis .. BEMIE. AWM
HE, EREn M AIER. — KGR, H
4 1) 5 TR AN B0 (14 44 ] J 1 A I 5 RO
I 30 T 2L

U R A oy A B A 4 R, RE 1
4G T ) R R A A By R AR 0 A4 TR T, T4
“I)7 F RN “of”.

FN -
NODE(0)+(1)+ADD_NODE[of]+(-1)

W RARME oy R LR B IR A, BRI
DI i g A 42 3] 1 A 4 R DL AZ O 44 3] N S AT
i, B RS R E TE NI 2

U : (-4)CHNLE: 3E]1+(-3)NPL+(-2) VP+(-
1)NP2+(0)CHN[J]+(1)NP3>DEL_NODE(-4)+
(1)+ADD_NODE(ENG=[that])+(-2)+(-3)+(-1)+D
EL_NODE(0)

N BN T A ORI RE IR AR
ML BB e AN B . BT e I AVE S5 1 .

NP
TR —
CP DE NPI
T
PP VP NP2 1)
/\ | | [device]
- N (L2 E R ]
P |p [transmit] [vehicle]
o
B NP4
.
prep 5 VP DE NPS
| | | |
fE [ HifE

[in] [performance test] [produce] [electrical energy]

B 2 B e

@ http://www.statmt.org/moses/?n=Moses.Baseline

(-1)NP1+(0)f1+(1)NP2->DELETE_

33

NP

R

NP1 conj CP1
| | %\
®E

ottt VP PP1
[The device]

NP2
feif /\ /\
NP3 CP2

e, NP4
[transmits] pep

/\ C
B P

‘ [to] [the vehicle]

(e

Hifk

[the electrical energy]

NPS

re
[produced] g

i3
[in] [the performance test]

B 3 #H)E KA

3.1.3 B#FiBERME

MR O A B A3 B R VRS AE E
B GE AR PLYE IR T X 1 1A g rh 3 A A R
W, [RINARYE 1 EARERE SRAE, XF H AR
WEREAT A, AT R BT & 9 R IL ST
ANTEIE 3

3.2 EETHENPERSA

FHTFIER Moses Siitfirits &g 18
B LA VR TR AR AT 55 1
GIZA++ T HAR), B Z A T B IRSTLM P,
WEZR T 5-gram 5 5 AL AL, DL A Moses fifid 45 »
B R G I8 s 7 Wuh® ER At BN S HUds &
PTAVEH NTCIRO®E FIPFMIAT - $2 4 (1) 100 F3
L BB A ) 6 I SR B2 1 A 1)1 25 3 3 A 7R
iERL, M NTCIRO [JF &S (BN 2000 W
wAX) R R 1000 AJXHE N R, KA
MERT 532347 tuning.

BMEHERS
B A B ARG A 2 . TR,
R G RGEH, Gl MU AR GE o0t a1 IR s
BTSSR H AR B SR B TR
GiikRIX RGN, BREEA DL S
ARG, £EIX B 58 O PR 1R FE A R 4 )

3.3

9 http://research.nii.ac.jp/ntcir/ntcir-9/index.html



http://www.statmt.org/moses/?n=Moses.Baseline
http://research.nii.ac.jp/ntcir/ntcir-9/index.html

B

il BV R %
s

B 4 pEBEERAENE

02 7. 34 22. 61. 32. 52. 53
4 SRS R S 930 57 47 58 33 62 73 44
03 7. 35. 24. 59. 30. 51. 56.
122 84 16 65 41 63 68 46

4.1 SEBHRERGR

FERE R4, R LA 0V 55 F NTCIRS SURBIRIFI TS, 637
XL R S, i RGRIB A ARy B RADS T UMY, L0 SR ¢
ORI VPRI bR L5 WERD, PERDY, TERES, LT RRERTE, S LR IS & S A
BLEUM, NISTET. Grm, METEOREILL g TVHIEEIERGE. TR RS I
ROUGH®AL. i fT R 33 Asiya TSt @l

ST £
A Se3 R T NTCIRO £ 100 73 456 Ui R 2NTCIR9 M RIAR

vl S N . ik R4 BLEU NIST

RN, M 2000 GIRTHITF R A o (i ﬁzfﬁ BLEL °
TAIRHEATF R, T 6 1000 FP0EEEHE ' '

SR RBMT1 0.1075 4.5461

Tl RIS R. (R, S H AR T o aey g
WU, it RS R, R0 B B B voned ™ . |

e Hybrid2®1  0.2597 7.2282

R AIFIR ) Hvbrida® 02027 78671
1 TR R ybn ' '

B N M G W P T R
01 4. 19. 13. 93. 71. 87. 40.
144 44 03 90 08 45 55 19

R

@ http://nlp.Isi.upc.edu/asiya/

34


http://nlp.lsi.upc.edu/asiya/

4.2 KA

M BT RS AT LA Y, ESEER T, G &R
S0 1 U bR 3 T S BRI R G MG i &
Gai . UL BLEU-4 fH A1, @G RAMS R
B R ) R G AR R R R R BRI TR
10 AN A 2 AN e 07T, KA SIS &h
5 NTCIR9 45 AL, Fr T RBMT2 f¥) BLEU
18 LA & Hybrid-3 (£ NIST {#, A<sziéh&FFh 245
45 R T NTCIRO [PRI 45 8, X375 48 % 1
TR R A AT R RTAT M, e A
LEEA RGMIL A, TEXGE KRG 1R SCCR T7 T
S A I RUR

LI, S5 RGME RGAHL,
HUU R SE 1) BLEU ARG BRI £ . AR
ReF AR LT AR A (1) 2 i) 4l 4 A — b s
SGER 2 G BN HE R L 2 A R I RV o AT RN
e, M7 A ANHERA B0 B S0 H S SR T 1R S0
B, (2) WA ARG MIEAE — SR 7 )
RIS I I H AR — SRR R i %, S5 R
BIRMK AT (3) BT i s, &4
WA NG =X BEHETE, B SCEFHX 2R,
1R 22 0 31 T2 AR I, (H R U2 52350
i SE A8, IXFEE 4 5] BLEU (1T R

WEIRHME, REMN RSN BLEU HE
I, (HBESCM AL Ry, BRAIEENE
AZ A, U T &2 44 1K B & S5 0 1
AR A NI . T T A2 — AN A AR LU & G A
Google FHIFEH )45

& 3 MM ARG Google BFEXS H
FENGFEGL 52 LKA 48b 2
[F) v B 2SR 58, 1M S AMESS
TSR 58 HILEMfT 58b W]
WE AR 60,

A second spring 58 is positioned
between the piston cylinder 52 and
the base member 48b, and a shim
60 or series of shims 60 is further
positioned between the second
spring 58 and the base member 58b.
Second spring 58 is arranged
between the piston jar 52 and the
basement member 48b, the other
one or one group gasket 60 is

RBMT

35

arranged between second spring 58
and the basement member 58b.

Disposed between the base member
52 and the piston cylinder 48b of
the second spring 58, while the
other set of one or a group of the
spacer 60, between the second

Google

spring 58 and the base member 58b.

B A A TR AR R T4, FERE I
JS IR BT SRR R Bl i 2 ) T X2 BEARF & 903k
IEHF o FN 28 GE R D R ) T e O B TR A
1M H.3 18 TS IR A, 19 SRR R 5 3 I 4
H %, Google HJRFEIC AT EAEAMR %, A EA TE
PV, BERRE R, 5 AN A R RO B A 1
B ERBHERR T A0 “set”, SEUEATHIG
DIETE, BT

5 BEkRHE

ST ) P M SCAS AR T — g
R T i ANGE T 75 12 R A (R DUl 3 B . 5 DA
HERIAR Z B TEAS ], fh 2 98 DAL R )
RGNS MU AR GEx IR 5 AT A
TR, R RRAT B SR RIB N EER, 4
THE B R G TR O I RVENE R R AL
) H bR, JFRA AR ARG BB
EPFIFEARRT LA ZR G800 A R AT S, il
EF - iERUIE L K i e E NP W2 SIS
THEE RS, IFHA TERREEERT, RY5
Rl S VAR TR B RS R R R E
B, BRAITH.

AT FEAAF AL 7 BRI T o FE AR
TR A DA e R S U R e RO RE S 3R AR
GRS HETE, TR AS R RN BB I 5
— 7 §ORIGRGE TR R TE R, (A2
HowcE, A ERet— PRI G RS BR
JiiE .



27 3

(1

[2

(3]

(4]

5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

Zhu Yun and Jin Yaohong. A Chinese-English patent
machine translation system based on the theory of Hi-
erarchical Network of Concepts [J]. Journal of China
Universities of Posts and Telecommunications. 2012,
19(Suppl. 2): 140-146.

B, BEAA) R B A DR LR 1
[H[D]. Ab%t: AERMTE R DGUE AL 4 B, 2013.
Koehn P., Hoang H., Birch A., et al. Moses: Open
source toolkit for statistical machine translation[C]. //
Proceedings of the 45th annual meeting of the associa-
tion for computational linguistics companion volume,
2007, 177-180.

Collins M., Koehn P., and Kucerova I. Clause restruc-
turing for statistical machine translation[C].// Proceed-
ings of the 43rd annual meeting of the Association for
Computational Linguistics, 2005, 531-540.

Galley M. and Manning C. A simple and effective hi-
erarchical phrase reordering model[C].//Proceedings
of the 2008 Conference on Empirical Methods in Nat-
ural Language Processing, 2008, 802-811.

Nguyen T. and Vogel S. Integrating phrase-based reor-
dering features into chart based decoder for machine
translation[C].//Proceedings of the 51st Annual Meet-
ing of the Association for Computational Linguistics,
2013, 1587-1596.

Zhang Yugqi, Zens R. and Ney H. Chunk-level reorder-
ing of source language sentences with automatically
learned rules for statistical machine transla-
tion[C].//Proceedings of NAACL-HLT 2007, 2007, 1-
8

Cai Jingsheng, Utiyama M., Sumita E. and Zhang Yujie.

Dependency-based pre-ordering for Chinese-English
machine translation[C].//Proceedings of the 52nd ACL
conference, 2014, 155-160.

Zhang Jiajun and Zong Chengging. A framework for
effectively integrating hard and soft syntactic rules into
phrase  based translation[C].//Proceedings  of
PACLIC’2009, 2009, 579-588.

Frederking R. and Nirenburg S. Three heads are better
than one[C].//Proceedings of the fourth conference on
Applied Natural Language Processing. 1994: 95- 100.
AR, SRR, WLAERITE RG-S AR LEAR ]
rh Y fE B R, 2010, 20(4): 74-84,118.

Bangalore S., Bordel G. and Riccardi G. Computing
consensus translation from multiple machine transla-
tion systems[C].//Proceedings of automatic speech

36

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

recognition and understanding, 2001, 351-354.

Fiscus J.G. A post-processing system to yield reduce
word error rates: recognizer output voting error
(ROVER) [C]. /I Proceedings of IEEE Workshop on
Automatic Speech Reorganization and Understanding,
1997, 347-354.

K40 BB ARk, 5T TR R 45 M AL (R L 25 B 1
Z 2GR A [J]. O BA#IR, 2008, 22( 4) @ 48- 54,
Matusov E., Ueffing N. and Ney H. Computing con-
sensus translation from multiple machine translation
systems using enhanced hypotheses align-
ment[C].//Proceedings of 11th conference of EACL,
2006, 33-40.

Michel S., Nicola U., Pierre I. and Roland K. Rule-
based translation with statistical phrase-based post-ed-
iting[C]. //Proceedings of ACL 2007 second workshop
on statistical machine translation, 2007, 203-206.
Dugast L., Senellart J., and Koehn P. Statistical post-
editing on SYSTRAN’s rule-based translation sys-
tem[C].// Proceedings of the second workshop on sta-
tistical machine translation, 2007, 220-223.
Espafa-Bonet C, Enache R, Slaski A, et al. Patent
translation within the MOLTO project[C].// Proceed-
ings of the 4th workshop on patent translation, MT
summit XIlII, 2011, 70-78.

Espana-Bonet, C., G. Labaka, A. Diaz de llarraza, L.
Marquez, and K. Sarasola. Hybrid machine translation
guided by a rule-based system[C].//Proceedings of the
13th Machine Translation Summit. 2011, 554-561.

R. Enache, Espafa-Bonet C., Ranta A., and Maquez L.
A hybrid system for patent translation[C].//Proceed-
ings of the 16th annual conference of the European As-
sociation for Machine Translation (EAMT12), 2012,
269-276.

Isao Goto, Ka Po Chow, Bin Lu, Eiichiro Sumita and
Benjamin K. Tsou. Overview of the patent machine
translation task at the ntcir-10 workshop[C].//Proceed-
ings of the 10th NTCIR Conference, 2013, 260-287.
Feng Minwei, Freitag M., et al. The System Combina-
tion RWTH Aachen-SYSTRAN for the NTCIR-10 pa-
tent MT evaluation[C].//Proceedings of the 10th
NTCIR Conference, 2013, 301-308.

Wang Dan. Chinese to English automatic patent ma-
chine translation at SIPO. World Patent Information,
2009, 31(2): 137-139.

List J. Review of machine translation in patents — im-
plications for search. World Patent Information, 2012,
34(3): 193-195.

Och F.J. Minimum error rate training in statistical ma-



[26]

[27]

[28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

chine translation[C].//Proceedings of 41st ACL confer-
ence, 2003, 160-167.

Federico M., Bertoldi N. and Cettolo M. IRSTLM: an
open source toolkit for handling large scale language
models[C].//Proceedings of 9th annual conference of
the international speech communication association,
2008, 1618- 1621.

Sonja N., Och F.J., Leusch G. and Ney H. An evalua-
tion tool for machine translation: fast evaluation for
MT research[C].//Proceedings of the 2nd international
conference on language resources and evaluation, 2000,
39-45.

Tillmann C., Vogel S., Ney H., Zubiaga A., and Sawaf
H. Accelerated DP based search for statistical transla-
tion[C].//Proceedings of the fifth European conference
on speech communication and technology, 1997,
2667-2670.

Snover M., Dorr B., Schwartz R., Micciulla L., and
Makhoul J. A Study of translation edit rate with tar-
geted human annotation[C].//Proceedings of the 7th
conference of the association for machine translation
in the Americas: Visions for the future of machine
translation, 2006, 223-231.

Papineni K., Roukos S., Ward T. and. Zhu WJ. BLEU:
A method for automatic evaluation of machine transla-
tion[C].//Proceedings of 40th ACL conference, 2002,
311-318.

Doddington G. Automatic evaluation of machine trans-
lation quality using N-gram co-occurrence statis-
tics[C].//Proceedings of the 2nd international confer-
ence on Human Language Technology (HLT), 2002,
138-145.

Melamed I., Green R. and Turian J.P. Precision and re-
call of machine translation[C].//Proceedings of HLT-
NAACL, 2003, 61-63.

Banerjee S. and Lavie A. METEOR: An automatic
metric for MT evaluation with improved cor-relation
with human judgments[C].//Proceedings of the ACL
workshop on intrinsic and extrinsic evaluation
measures for machine translation and/or summariza-
tion, 2005, 65-72.

Lin CY, and Och F.J. Automatic evaluation of machine
translation quality using longest common subsequence
and skip-bigram statics[C].//Proceedings of the 42nd
ACL, 2004, 605-612.

Gimenez, J., and Marquez, L. Asiya: An open toolkit
for automatic machine translation (meta-) evaluation.

37

[36]

[37]

(38]

The Prague Bulletin of Mathematical Linguistics, 2010,
94:77-86.

Chao WenHan and Li Zhoujun. ZZX_MT: the BeiHang
MT system for NTCIR-9 patent MT task[C].//Proceed-
ings of NTCIR-9 workshop, 629-633.

Ehara T. Machine translation system for patent docu-
ments combining rule-based translation and statistical
post-editing applied to the patent MT task[C].//Pro-
ceedings of NTCIR-9 workshop, 623-628.

He Yanging, Shi Chongde and Wang Huilin. ISTIC sta-
tistical machine translation system for patent machine
translation in NTCIR-9[C].//Proceedings of NTCIR-9
workshop meeting, 634-637.





