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HE: S rIEASETARARNSELFML— AP WE AR ESFAHBERLPBEITHLH
BHEEN N FEE. CEAREESF . THAFANF AXEIMNFREON T PREREETHITLERN. 2
WFHAER RERARESHFESSFHETRAACHAANER ERAFTEAGRE AT FLAHE
R, RS S TR BHEARES AR LA BT FE M. SR EA L Z e FEILE, H
RHTORTRERBES RS LD, it @@ EMAEGTHRRAEHL G TH AL
B 2REEEV BT LARTEEANM, T AT R MEZ et .

AR ARG THE AGEE TSRS

FEESES: TP391 MAKFRIRES: A

R ERNEE T EMMNEEH B T YN EE A FEEUKESE BN AT AR TEETE N
HENARESLERBETREIOEIR. EEHEUTERNFEE R - MEAEANENE, ERN Y
HRHHIEFHEERER EE M T ENEES S —ME R L . FATAAESZAMECARFLE &
LB T & TF %09 01 8% B 1% (statistics based machine trauslation, # #f SBMTOD), & F 2 80 4l 38 B &
(examplc based machiné translation, @ # EBMT,#F# memory based machine translation) ), HL B AR, BB
FEAREESEIUY BERREAHERS A S e AL AAAREA R E.

HY.EFNEENIATEARNAFE: (1) FIEENIT, ¥ 8 AEMF (alignment) , B8 ) WiF X
F KA BB ERTE 2 NEGXHFRBEHETHBRAM A MUAA R IEENM R LA EER
BE.EE. DT EECRFE.

FEBEEGFREREFACPHNELSER X PN BRERE. TR LANE,. FRAOF . BBEE
FLURENEEGAAGTUA YA LE TR AR - EYABEXEXMFOUR T REABUFHELE
WEANTHE IWHAFETERIN. (D LFERFUBEESFAEAOMN R 2) REFEFERTIEX
AR FHHEN BEERNELRC EET T BRE SR T EESFH TR BRI g
FAY BUHFERLTFHFEZEHE. AL GEEYFHRREEET— 2. . Gale A R TTLL
#5873 F AL M T BT B R 8 s

R EFEFEHE. () AL EN AR F RN EYARR S HAEAN . DREELF I G REX
FIEBRZAERTELY. FEL. ORAHTRESF. F-SHHFIEHETEST () ETREMNE
BERKEFLEEHMFAMPHATHFERS . XFRLENERENEREEZRE TR FHF . EH LR
BHEAAGFER RS ENEANE TURREEE PN FHRSBEREZM LA A RENEFEETE

« WTMER; 1999-06-1C; MEECERE: 1999-09-i0
XLWA, BE& 353 ARHITA#E FIIT D (863-308-03-06-2)
RN TR 1972, B L EEEAL L, WEFRA, DE GRS A R L, W 415 R AR T 3 ¥ (1966
LB ITHASS ABARR  CENRARSARIESHE NB80E HFQM - . B OFREEL HER  HLES
BCEERAER A AN REGEY, g AE SR,
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XoEMg, EREATREADVF AN+ FEEMEHYLHE.

ATEFASSFHEERET. (D HENT SR TFXAFARRUBHBBUREE HERFBBR
B HERTFIARFHAENBEAIR BRTRENRERA HEFAHTRIMN, M EXEEHR
FRETHNTEENAC N EBREARNIABECHEES DLERFHTRHOIRHBEHEA. ST Lk
BHE.Egy - ERMBEEE S TARMYEEY. 5T, 3 R 0 — 48 304 K B8 13 R (translation
block ) EH A RO FE RHEL TR A FAEE, CAATREMNFHAELERK.

1 XFHEREEX

“FTRAACRATERIRTRBS XA ZBE A BATE @) WEFBTEARIRTEHN
# R (alignment). — M EREL LW FRRERMLESLMT .

EX L BREXXLESUEBHGHMBEXIXE T HHNTLERE - TEXABRES S={1s050. 050!
Bom PEITHBES T={talzrtsre e ot TS, ZTIRBR S AT HRE,ZS) X F T RFENE £
R, P (S)XETINE — 4 FE o = [ o @ ganns ) 8 = o ) G=1,2,. .. L 5 E
F(E) A 2 € (TH, R & TR,

(1 FSUT=S ML — iU @

(2 (B XHOEE i, 8 i 0 N s =F sy o7 =5

(3) (REOMFHRASH WE _

r_L;Jl,e{d:s, "LLJIJ{{-,:T,
Mk .o HELSHBELT R -IHF EEG @ HRDi=| | HAMFHEE =B ST, KB
T 1B A (hitext )ooo BI85 T (s o0 Y B 0 — & TE B W (bisegment) B E - D TE S (bead), |75 |
| o | R A — A~ PUBC AR =X (matching pattern).

Bepl MEES &R v AASHE T AHENEE N o BB,

M T CLMRIE £ HE % BT A4 B9 5 77 b, 38 7 25 30 4 O LG R

P E ORISR LA MBI ENTE - W RFE FHFHE— s —RTUESEP.

HAGOBRIERXTEMFLXENE AL EFETERERE S FHE - SUEREHEEX A E
FHEESCH W 4E R

HTHEM EES BNEOTH—-T8F(LE D,

Table 1 An example of alignment
1 —TxHAHAT

si TRIEMESBEN —MFBEBENEEHLR t1 It is the process of converting data into & form that is
AR E R A A unintelligible without the secret decryption key.

53 ESELIEFRMIMREILTARIE BRI RE. TR 7z First, let’s get a few terms out of the way.
& B A o O 1E £ B 2 00 304 A t3  In cryptogrephy, a file of any type that isn’t encrypted
25 17 0 4 050 e 4 M ] A B AR k. is called plaintext; encrypted data is called ciphertext.

EREIFTFHEFD . EL S={s.5,} X T—{t, .0, ). BEUNFHERLEERERND o ={Cst b,
ot dte-ty 10 b R EE 2. T T0E BT (s b {00 el (ot VR TC IR B4 910K 1014122,

MEXITHAERA N TFRA—EIRA BT FEFXNHFR -1 LR L RIS ERA M
FHEBDANEN.OEERYTRTRATRABESFAWTSOMFOGERD. 2R RNH 7 EH
FRTRASFR, BORETHRETEANFSHY TREEL WRERNMERAG T S0 56508
BB 4SRN FPHEBRAIERR o) {nh) Usd i), AR B ITE L Gty {anata)

FEUEHNBE BT XM E AN ERRBEIF =, & @ @), = (8, )
EE LT BRI QRFERE).

HE @<, MR 5.6 o i€ gt o W it € g a<lb,o<ld.
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2 SFERXMFHMAER

FREABRMFRE FRXMEBXEFISIREIMAEBFRERNCEXTRBFIBONLE. FBMF
LHAMABHARABR,MHBRMENXEES U ENBRELAMNF. OANFREMBMNAN. E5RETFHR
AFFAZAEEFELAREANBRFLR . MAENFHOENREFARRE. EMHEZ L2 LS &G F
WRERENAWN. 2BRNFORBZAETEARRECAREAF .CHAURETIHW MK, M2 8%
FRMEEM AW EFHHAERE, BHREBOE AT,

AEMFHEFREIRTUATHENAR, X DA F B E N4 5" (anchor). A1 F LB R TE
EREXAPAEEXHEREME G DFRERET WEMNEF RN B C R X8 WK M 28
FRAE.

ATHBEALROER A XRRGEAFREB M BEEE TN ZEN R #T T TRITEE.

A RMANFRGEEET THITEE. ERMNO TR NI B A, JUEELIKR”. R4
B4 BT 88 YA 57 K, AERL M, “Ethernet "M “LAN"4r 5] 8L 7 87 WA 48 Y, 0] WL, B % AR 3 [ %€ A9 97 X A9 i
HAEELREHE ER BTG EANEEFRH#T T AE “UAMEREXEFNF I RBLR —MEHE N
88 B9 s & (718, 2405, 3061,3148,3180,...,111026, 111268, “ /& 5 W " &9 {% % i £ g (931, 1850, 2289,
,»102951,102967) , 1 BE 47 58. A0 B 3, “Ethernet "M “LAN" 4 51 %f i F 4 $( 2% 87 1 48 AR # 1)

2311,2478,...
,184983,185903) 1 (1689,3979,4001,4272,4313,...,170485,172462). E

B (1326,4147,5277,5417,5448,. ..
MEXFPHAYTEEME 1 Fx.

120000 _ 200000
100000 P : 150000 £ [
5 80000 e S ) : e
2 60000 st £ 100000
S 40000 L. s
20000 50000
0 0

Occurrence Sequence

Occurrence sequence®
—a— DL e— —e—Ethernet

OFHRE, D AW
Fig.1 Offset of Chinese and English word in texts
B ERLEY WEE

M1 R LA B LR RS “Ethernet R 3 R 7 5 CLANT B A5 B 4 A5 + 40 A DB 0 5RO X A A B
BB B A BT e A 0 5] (R i ] R 16 Rt D e A 4 Y T UK IR Y W IR B (8] i 2 (4 AR Y e
X F LA £ &, e T80 i BR (E] B i F R

“LAA B (1687,656,87,32,. .. ,242), [ B AE ¥ H 87,

“RE M7 (919,439,22,167,...,16), [ B4R K 57,

“Ethernet”; (2821,1130,140,31,...,920),m &£ HH 86,

“LAN”:(2290,22,271,41,...,1977), i Bt 4 4 0 47.

0 LA A B B AR RB 1 iE  X R E L 2R B o BRI R e B Y B U AT LU A 40 A 2 BT R A 3ALE B
For 2 E. £/ 2 P, “LLK M "5 “Ethernet”. “ B B M " 5 “LAN"# 4+ fi i kR A AL, W “LALK R "5

“LAN"H) 5+ i fh 22 LB B B 8 A .
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Distribution of “LIAK” @ ‘Distribution of “Ethernet” ©
5 E
E 25000 % 50000
£ 20000 £ 40000
£ 15000 o 30000
2 10000 2 20000
$ 5000 g 10000
i 0 2 0
g 0 50000 100000 150000 3 0 50000 100000 150000 200000
0ff5et® Offset
Distribution of “EiRM” © Distribution of “LAN” ®
® s
gE 20000 g g
o 5 10000 Sl
3 o B =
8 -E 0 i [ SR
o L=
0 50000 100000 150000 0 50000 100000 150000 200000
Offset Offset

i BLE R, @ BAK R 74 4, @) F 1 6 8 , @“Ethernet 43 i , ©“ i 8 19 7 4 4 , ©“LAN" 43 4 .
Fig. 2 Occurrence interval distribution of Chinese and English words
B2 3R W B E R A A
AT LA EARAE , FAT W7 LE i i 3038 % 0 ) 8 i At vt A 0L 3% 2 B 8 BRI R S B H Y.
BABAHNRUAERXAMEXPHAREEMNESAXEAPHBIAFARSFN LA f0 A EREXXE
PHABFFTRBFFNRD pa(1)pa(2) s spa (S BEFELXEAFHAHET MBS BN ps (1),
P apu(fu) B fa KT 10 HBBEER & Va=(Vi[11,Val2]s. .. ValFfas DY fo KF 10, 0]
BB Ve=Ve[11,Ve[2],... . Valfe Do Valil=pa G+ 1D — pa (D) V[ =ps G+ 1) — pu () i=1,
2o nfa— =12, G- L BR MAFNBERIREND TR LERIFREXSTHKE.
BT R 3] g () S e R — AR LA R E] B BT L RIT AT B E M2 mey e, 31 A 78R RS % A
F 4% 15 5 VT BC 84 3h A oF 16 18 48 55 3% DTW (dynamic time wrapping). DTW ¥ 325 I £ 81 % #1 #I (dynamic
programming )i —Fh. TEXFRE B P ERDE N H#ATCOERS , - MERXTUERE T AN EEL, WHEHE
HEGERDREHMRPTE Z B AHEMUE, R AERE HUEREE. DTWAL SR LENERRTER M
ABEBEELH.
MM AR A 0B ER R A A LT L E A (R A B S EE B DIV (ALBY R HH . DIV(A,B)
Bt BRNT .
(1) ik
Dist(0,;)=0,Dist(;,0)=0,Dist (1,1)=4d(1,1)
Dist (1) =min(Dist (1,6—1),d (1,£)) s Dist(s41) =min(Dist (s—1,1),d(5,1))
i=0,1,20... 0 M,j=0,1,2,...,Nys=1,2,3,... . M,t=1,2,3,... N
M=dim(V,) ,N=dim(Vy),M,N 351k V..V, BB ¥
d(s:0)=|cXV4() =V
Dist s, )FRm Mt Vall. .. s15mi V(1. e B EER
dis,)FRMAHR Vals155 8 V[ JHBER
¢ A — 6% B A B PR A U E A
(2) BHEItH

Dist(m,n)= min (Disttm—a,n—b)+d{m—a+1.,n—b+1)).
\<a b 2ah# A
SLDistm—aun - 63520
Him—a+ln—ht1)
A B L

# Dist(m,n)=0, 0]
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Path(m yn) ,=argminDist (m sn) s Path(mn), =arg:ninDe'st (myn),

m=2,3y... . Msn=2,3,....,N.

(3) ML K

DIV(A,B)Y=Dist(M,N).

(4) B2 E ¥

¢={M+Path,(M,N)—1,N+ Path,(M,N)—1},

ibr—):{-'l'r—],yr-;)t

¢o=Az,=(z,-y,— 1)+ Path.(z,-,— sy, —1)—1,y,=(y.-,— DD+ Path,(z,-y— 1, y.-y— 1) —1).

ﬁl‘ﬂiﬁﬁ(&&}] h): (¢AO¢A—|-- .. -¢’z-¢|)

EAEE 3 3 )

(ALz2 ) BLy 1) o (ALz4-1 3 Blyn—1 D 5. o
;’l+1axa+1=0 ﬁx _)‘A+l=0-

r=2,3,...
S35 4 B0 (6] B 1) ik BE B A

.(A[.r.].B[yJ)v

ADIV(A,B)=DIV(A,B)/h
HRAB LA LR L BT LA E R — S 43 5 th 0 A U2 AR R 380N X A9 T 34 b 16D O 1 R EAT 3T OF L B 3

"l

ADIV(“LAKR”,“Ethernet”)=73. 31,
ADIV(“RBRA”",“LAN")=821. 15,
ADIV(“BAKF”, “LAN")=2696. 51,
ADIV (“R 3,/ ",“Ethernet”) =912. 53.

1 F“LLA M”55 “Ethernet”, “ B [ " 5 “LAN"#9 5% 1
B () B 1] ik BE B LA K R 5 “LANT R N 55 “Eth-
ernet "9 - By th Bl M BE B 4, LRI RUIA B VAR 5
“Ethernet” “MM"5“LAN"E G fE L X Bift. HEMNM
150 B A2 BT 2 0 0 ST E IR W R ) ik, 4R U 43 511U
REGMIUEXAPFEHMBER X BE, DX & &0 %F
NAGENRBERY WM, REC Y RN E
(mA 3 B,

MR LA B AR AT LU R 18 6 - 25 (8] BR ) ik BE % 88/
] 30 1 Sk 3R 477 6 98] 31 48 1, T ARLEE B AT A DT R B AR (I
TR EMREN D FHNERELEGTFNFEIHE
RHALFYRSEFNEMEROMKEXRNOGA, @

AT LA Ia) T 4% ) 09 85 A, DA T 3 B IR 36 3% EE A 43 Bt 5F.

3 SBRMFHREXR

FEAMFHHELRLBROT .
(1) 25 0 B3l 30 2t DUV A3 47 90 4 AR

Offset in
English tex @

200000 pm
150000
100000 [
50000 |8
0

150000
@

100000

Offset in Chinese text

0 50000

OEBXAPENHE . QUEBBXETTHRE.
Fig.3 Offset distribution of
Chinese-English anchors

B3 DNEMARBETHE

Q@) HEEAR. SR FEEN ESANFEEMMERBRR . FHRBMBELABRME R, TRE

AT 3 Y o B S AR | YR 0 ik A B bt 3B 0 e i

(3) x5 2 Bl 4% 4 4 B — X I 3E R 0 A 0 B 31 0 R 4 i B 6] B 1) Rk BE A 5
C4) A5 398 () R 1) 0 R 1 010 K /D o A/ 30 K8 ol 06 2 — 5 ORI o 0 AR G 330 04 T B UG BE B 42
G) BALKBERENTFINEFRELERKEXR ML BEXPEFEIRRNTRE  KEX
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FEEREME RT3

(6) MR MK H AN FHTIBEXE TR,

Jo TR e SR L HE R (D O LA RIS L R R b AR R

(1) RS BUEH &R RE U (CILS e S RBE 3 , FE i34 B8 f 0UE S 4%,

(2) A it RIBHTIA. ¥ HAE . ARRE.

R TR & A AT O R E RS A T MR R A,

(1) CHRBEPR G E B B S F I — i W e, AR R 2 1] e SR A Y bl

2y RBEXRFRGEMET AN B MREEDP M AWERELALTS — A m b EEER B TR
HENBRHITFFATEERAZHFRABITEENZEANaRIEES,

Q) URBRRBHDHATCA AN B OREP T HNERENRESS - T HNERE RBZEXT
17233 B (WA e R E BF 0 ol Bk b SR R T A AT B B0 2 18 A 1) PR e R BE

W (R RBRFDFNE A M B BRS04 8 I R 56T 8 5 R e oo I E AR oy A
Oy MR (0 oa—ead? — (X oy —ap)® KT — 5209 FE, WA S o T A B B 3R 0 0 BRE 4RV T K A ST R
14 16T ok e L B

kL b PR 2 AT A R AR 3 78 A E 7 TR

4 FHREREBELEI®

AL, LRk BAT R 347K PSE T BCAR T TER (AP IE 132K, 3855 215K) il of 1 il
B sk 2 BT R MBS E O 7 0.
Table 2 The mnst similar cntpur word pairs

2 UE AR B Ok 60 R A o

Chinese word™® Frequency® English word® Frequency Average DIVE
LL A 33 Ethernet 87 72,78
i3 188 Server 188 a5, 9

bi: 179 User 152 126. 90
Wi 227 Deta 197 145. 34
2 214 Netwerk 232 167. 23
EH 202 System 158 234. 60
ot 45 Software 8D 285. 12

DBLEB R, OH AR DEFERE DT HEE.
ﬁ‘?”‘é’#‘:;‘hi 251 AR EA (R EF RN E R ERRAMFTEN T B AR HREWMIEAE

BRAR#SANARELRNRE ARBL T FRFBERAAOTT BRERHT 203 AT X8
A NEA S 204 R T BRIUELANE 0.60K FEY . FHERRELHAHE LIKFH. 8FT
KA XEHTH NGB EHRER 100%. Hit BREREBATFNETUNEXESBERAFHEREY
100%.

BRAFETAELTATULEEESENTE AN ABREF (F L, A EYRE LT Y TFRA
B 4 BB E R A AR, AN G RSB - E R ER . R B F 3 RAT
B—FELRETRFE, BT EEI ARMBES CWRT WA RE), B8 0NEE Wik m
B,

FXAEAGEHE NN FES rE I T ER. BRCTUATABN MRS LR H3%
EETHEETUME AR F AABEN S OM
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Abstract The research on bilingual corperz is ene of the most important tepics in rhe field of natural ‘an-
guage processing. Paragraph zlignment is 1o find the translation paragraph pairs between source text and target
text. Paragraph alignment is a necessary and importént phase between section alignment and sentence align-
" ment. but it is disregarded at present. This paper sims at dealing with this process. Because it is difficult and
unnecessary to align paragraphs directly, this problem is changed into a “segmentation and alignment” one.
This paper finds some anchors for segmentation lirst, end (hen matches the sentences which contain these an-
chors, finally checks the validity of the results and segments the texts into translation blocks. The experimental
results show that the method can achieve good results and can also be applied to other language pairs.

Key words; NLP (natural language processing); bilingual corpora; alignment; paragraph segmentation;

anchor
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