!'_ B HlesBleE

IR

il
l

http://ccl.pku.edu.cn/doubtfire/



i HEL

0 1 HLE B PR R
> . BEATTIE. SCELARIS
0 2 MBI A
> 2.1 SETHU ML 2R B
> 2.2 BT St S B
> 2.3 TG ML EI%
0 3 LI




i 1 HLES BT AR

e Machine Translation (MT) #Hles&liE

FHTFENLSEIM —F 5 2RE 5 SCA (P15 5 /source language) #)
F—MEIMES XA (HERE S /target language) FIEHISE



i e TR A 2K

E31= B (dissemination) > RS B R A

o

o W% ZE (assimliation) > TR

o Z¥if5 2 (interchange) > SRR
o

Tim= 2 (information access) = Bifi 5 fE ERE

Note: X FANEEFTK, Hlas®liz KRG bort Miza s,
[l 6 R S8 i) EE R B A7 T AN A

Hutchins, John, 1999, The Development and use of Machine Translation
system and computer-based translation tools, In Proceeding of International

Conference on MT & Computer Language Information Processing,
1999.6.26-28. Beijing



i bt \-HL3E R4k

e Fully Automatic Machine Translation (FAMT) =od= Pl IRES
« Human Assisted Machine Translation (HAMT) NI IR
« Computer Aided Translation (CAT) LIENPNES



12 S TR 77 2

+ EERT IR 5 OB B
» T 2 SIS L 5
- 38D L 28 P R

Xerox , Boeing &5 KA &) #3852 R i (8isimplified English) SKEEEH AR, PLLK
AT BORFMF N L2 B 1

ArEvs 1995,  (CGRFRZMRATMNSGE B , BEHEgSw GES IR , 1l
KEE Bk, 19954, ppl93-205

gk, 1998, (CRIRVPUEMHBIEIERGRIMARY , 2 GHFENH AR 199854 H13H,
F13 DR A L @



i Vet R

FRME 32 /TR
FIMT /51 (RBMT) < ¥#k

256 7

- X FRTIER

Be. HETLHOIMT

Jiik

5y

- EEMEE

L« HIAHE EVR

r « EBMT
* Translation Memory

e Pattern-based MT

.« Statistical approach to MT



1A 15 V4 ( Interlingua )

HE = e R O M W A=
gl T E 2 a5 a5
BE = Fr g ) jE
WiE3 == IZ=g=] =5

(1) (2)

FRIE E B tHAE, AN TE MEF S



i ey (Transfer)

| ExAaT |

gy ™y
-.R__ﬂ Tarth P

:

ek

__-‘lll
(&ranin )

:

ETTEEH ——4{:%ﬁ

~,

O EEsH

| EXAT

AR
CARER: )

#3518 AR

__-‘lll
hmﬂfﬁ




i RBMT ] — % [&] 75

i) T F (FHIRER)

AN

FESE [ W\ | BRRES
SLE A S RSN Y i
PR = ) b | BbRinE
A A i | BEGE

/ AN

/}E%%ﬁl % 15'“/[: > E *i‘i%glﬁj $'

i

________________________________________________________



I

é/ji U*ﬂ.‘ %]il == /2{:\ éﬁ (multi-engine MT)

PIEIE: | HEEA
o &
JEIE = P Ju’leil AN H *Tln 5

Christopher Hogan, Robert E. Frederking, 1998, An Evaluation of Multi-engine MT Architecture, In
"Machine Translation and the Information Soup, pages 113-123, Third Conference of the
Association for Machine Translation in Americas (AMTA’98), Langhorne, PA. USA, October*

http://www-2.cs.cmu.edu/afs/cs.cmu.edu/user/chogan/Web/Publications.html

11



i 2.1 FETHUN IMT

a3 — A AL 5 b . ——) She put a bunch of flowers on the table.

!

Segmenter/POS Tagger

!

fh/r #/p-q-v-n —/m-d W/q fE/m-v-a BV Ep-d-v Hmn F/Av . Iw

filter

!

/e p —/m-d HR/q f&m BV Elpv Fmn EBiAv o /w

12



i SRS 2= AT AR T

wh/r p —/m-d R/q fem UV Epv FEm EBAv o /w

___________________________________________________________________________________________________________

np /I\ n / Sp
| P /A

ilﬂzTE* fﬁif%ho 13



MIRTE

EEUALES

—)

— N F 2 4t
ANTER=EA AL )
SS/zj
CS/dj
VP/vp
\
VP/vp NP/pp
N
# /FP/ e
§ P
p /\p ﬂ @P ll)/# Nll’/np

VI P/ b N/

T/— N/3R of N/AE

A

W/

14



b o L RO

o #/p PP/sp
|/ B
N/t /I

NI

PE N T N of NAE Wi N VI

AT

SS/zj

#/p  NP/np

NP/mp  P/#NP/up
N E

T/ NOR of  N/gE

A

W/

15



) S /D
X H AR s 5 a5 AT AR T i
SS/zj
/
CS/dj
N
VP/VP/\
N
;P/p\p #/p PP/sp
NP/np #/p NP/np / \
| /NP/\mP P/# NP/np
N VI T/— N/ of N/AE P/ L N/ W/
I oo b ! !
She puts a bunch of flowers on table

16



i RBMT & 4t 11 H1iH

1 YRR S KA ~

2 HIRE=451H
3 VFiE = - HARE S B EAR
4 A iR

5 AEHFIR ~

(|

v
H+H

—_

VAN

17



2.2 T SLpIMT

ZEEE > H bR ]

Aic

JEE S A TS it

Makoto Nagao (1984 )



EBMT 7~ 11

g S A PAE S A5
He eats vegetable fth N7, 5 =2
Acid eats metal R T 4
DA R E

I eat potatoes Kzt 5

19



EBMT 551 (45)

gL

PUE SEH

<He>,, <turned on>,, <the radio>,,

<> <IN > <ITIF T >y

<The wallet>,, <is put>;, <on the table>g,

<EE >4 <>5c <TESHE E>¢

far it -
He is put on the table flower

1T

le + Replace(2e,(5¢ + 6¢)) + 3¢

YN
fib A e e S B

11

lc + 3¢ + Replace(2c, (5¢ + 6¢))

20




i EBMT 3 i@ v [ 1]

= DA 32 S AR 2R
REHR (WA)T40
VE 2K

s W] B AR BN 1R 2L 45
o ULECKSFE: ) T2RULHED R b
G }mwgﬁrﬁﬁzﬂt

= WAT A BB ) S

21



WwYCXF55 (word alignment)

s GBI — X LA AR BN R R ) — X LA B
A e BLE R — X 5 I A) X

TR (585 Sl R T RS
= fRGHr B
A BT % B 1R 1R) X, (translation equivalent)
= fIHT B

MR GE T o< B B2 B e 7% g it i BBy n] FE R AT |

Gale, 1991

22



i X 37.3% (contingency table)
t — 1
S a b
—/ S C d

<s,t> &R e X PR T |

a : 5 R [E] I H B s At A0t 2
b : GRS AN HY LR 0 ) K
¢t ERP A H Bils HH Bt A% ) 2K
d : TR s LRI AN H B A0 )

ERIFAE n = atbtctd

23



Xty
il
o,
D

VAV 55 AT HETE HY)

nxa

(a+b)x(a+c)

(1) Mi(st,tt) =log,

2a

(2) DICE(st,tt) =
(a+b)x(a+c)

(3) LL(st,tt) =2x(axlog axn bxn

+ b xlog
(a+b)x(a+c) (a+b)x(b+d)
CXn dxn

+d xlog
(c+d)x(a+c) (c+d)x(b+d)

+ cxlog

nx(axd—bxc)2
(a+b)x(a+c)x(b+d)x(c+d)

(4) 3 (st,ut)=

24



1)y

X5 (chi-square i)

T — 5T KEE |- FE
house 619 120 house 174 980
— house 93 19168 — house 41 18105
n= 20,000

1% (house , 5 T )=

77 (

20000 x (619 x 19168 —120 x 93)?

— 644847.17

20000 x (174 x 18105 — 980 x 41)*

(619 +120) x (619 +93) x (120 + 19168 ) x (93 + 19168 )

house , % JiZ )=

= 13879.98

v (house, 1) = v*(house, 5 i)

(174 +980) x (174 + 741) x (980 + 18105 ) x (41 +18105)

25




Multi-word translation equivalents

Chinese

B A TE
s
T B

Rt
BE_F&
PR
P I
THENL_BAF
Tk

157K _[%iE
TR JAH

English

adult_library
shadow_director
curtain_wall

lo_mei
rubber_glove
rubber_apron
sickness_allowance
computer_software
ice_cream
sewage_tunnel
engineering_principle

y2"score

68620.5
68469.8
68469.8
68282.1
68041.9
67723.5
67433.1
67281.6
67281.6
66626.8
66626.8

26



i Word-type / Word-token alignment

- ‘ extraction
KU FAT I3 SR =

UL P ] L

(word type alignment)

;’Rin SL’fiﬁ%*ﬁ‘ﬁ

Bilingual parallel corpora

alignment

— T
—

XUTE RN 558 LR

(word token alignment)

¥//

27



A4

1N A _E R

i EBMT 2T

o TR LR BN PE R4t Pattern-based MT

DOEAAR: X4~ [np1] EE [np2] B [ap]
JLiE AR The [NP1/npl] be more [AP/ap] than [NP2/np]

= F¥F0]Z Translation Memory
Bl PR R TE B R

http://www.trados.com/

28



PR AR SR HX7 72

= Fil

Jaime G.

X SR HEATIZ A

Carbonell & Ralf D. Brown, Generalized Example-

Based Machine Translation, a four-year project(1997-2001)
http://www.cs.cmu.edu/~ralf/ebmt.html

il

PR S FEAT B

H. Altay Guvenir, Ilyas Cicekli(1998), Learning Translation
Templates from Examples, Information Systems, vol.23,
No.6, pp.353-363

29



i A — X sEpl ez A

Karl Marx

was born |

n|Trier,Germany in May 5, 1818.

IR Hy 5 1118187

5F

5H

: ]

AT

7L o L 2K I

[Person] was born in [City] in [Date]
[Person] T [Date] H4:7E [City]

Sk Z AL

30



A PR SE|EAT EL AR

RGN — I gave Mary a pen.
Beniph—ARH I gave Tom a book.

: 1

& 45 [np]; — [q] [np], I gave [NP]; a [NP],

ﬁ ((IEI” /E “jal-‘”



L fZ EI/J 2B ZIK JEAH

o AFREEHIEDT S
8 L4 Bl 1) ) T PR AT AT SR

s BIE—AETR TR, EEE|Translation
Memory X &E K
o IR RBAFERIA)F, BHE5 PR
« SNz MBI, [FIR AR T 225133

- BRI RIS A

, 7[‘ B L) e

TMERE | mp i 75 OB BB L)
RS B0 5 £

A1 BV LR 011

| R AR A

32



TM n] $i2 = &1

51 H XI#F (2005) HEIES ¥

TH/K
20000
DINIPNES
10000
% At
| | | >

H1IMH FH21H #H31MH fiJ [

33



i 2.3 HEFGiHMT

o XIEE. GitPlda®iEsE (FoUE E7k) 2003455408, 1-12.
= IBMZH|Brown et al. (1990), (1993)

H bR &4 T <T>—»< n%%{gié(}—’ BB ST (S)

N

T =argmax P(T |S) -~
T

pypsiry | 1T aemaxHIOPGS T

P(T|S)= P(S) _




WER AR

”j*ﬁﬁ@

L O
1 A%
Speaker® ) ) )

HiMES: Jif
/EU¥: “I IOVC y0u79

177 5% 89

PRE S

GIER

POE
“ iﬂizﬂ%’ 99

"T1: How are you?

P(T1|S)

P(T2IS)

T3: I promise you ...

- Which one is
the best ?

Ti: ...

P(TiS)

35



i S5 1AL SR PR AT I o £ e

P(T) |— ®_’ P(S | T) -—>@ ~ SBMT Model
[ER=k Ei NE R

it e = [

D EEAP(T) S Tt av—

2) BIPARAIP(S|T) IS Hfiti it | |

3) PCHUEE R (fTHERE T R

36



i v 2= RTS8 1T

N-gram

P(T)=P(TT,..T,) = P(L)P(T, [T)..P(T, | LT,..T, )

~ P(T)P(T,|T)..P(T,|T,_,)

Number (T, _,,T,)
Number (T, _,)

P(T |T, )=

37



i BV P(S|T) B 1

4:_‘:\” Ve 4 —_ ok,

e« H1%¥ (direct translation) T I I
John loves Mary

o« BHE (fertility) R R T 2 G (- A S

38



BIPER R P(SIT) IS E vt (28)

S =5,5,...5,

T =tt,..t

n

n - 1
PSIT) =] ]| PUETE) > ] L PG ) <] PG Tim)

BEME, -4

HAnTEEia] (t) §#

R, NRE 5 3
in] AR

P(S|T)=P(s,s,...5, | tt,...t,)

BHiFEMER, Hl—
N B A8 HAE ()
B A
TANEE S A
(sj) R

TR, WE i

HBRE M (1) %l
PR | M S

A (s) R

39



e X TR BENIHGIIE) T, 3
VAT 8 7R B N DUE
H)F HH AR 9N R R

N As —
PSR —
JRTE S TR E

1:12:0 3:34:45:66:27:7 8997 E E E%E?i

i i 4E ML RRTE S b

HAniE & She put a bunch (;f flowers on thé taBle.
1 2 3 4 5 6 7 8 9

P(S T) = P 1 A

P(6 12 9) P(717 9) p(g | 9 9) p(g | 7 9)] “table”%ﬁﬁéiﬁj “HLTF PR

40




i 3 HLEHEH PRI

s NP
B (Fidelity) + W& (Intelligibility)

= HBhPEll
o AT B B B PEDY
o TR E I H SIVEOY
i TN

3data.org.cn

http://www.nist.gov/speech/tests/mt/

41



i N T BRI vs. B 23
N T HEN H 1 1FN]
A = {35
HERf I = ik
=M ik =

42



N LPH

.

PP | RS GINEES

0 e R S AN T AR

1 B A AG A A 75 JR DL SR A e

2 A D BN & TR S BESCIRAN L

3 BESCHAR IR [ R SO R Y

4 RIS TR KA ERE | B0, (HaemEiEttrma A g
5 PEOCHERA e B Rk T RSB R | BRI HHE i ) 1

XA TE AR TR 5 ALPACHR & (1966)

43




B PRI — F 3300 R

R BAE:

o ASEXEATUEAT IR, TR E I, L
B AR RIS B 00

o SRAIMRHEAIE S (TDL) Stk — /) T ok
Ao AT AT A4 3

O T 3 Y W FORI 5 NIt v \EN VIO
B, BE T A B PR B PRI R

Ay 25 (1992) ET MRS 5L A BIPLE R v, ERERE (1992)
Fom (Wlas®liFEpt st ) B Tt iktt, pp.524-537.

44



ZPFN — Tl n (6D

Ji3C: They got up at eleven this morning.

iy

Mk A TDLE A

(741:1) * B4 &(eleven) $A *

BREHH 741:1) * B2 &(eleven) $A *
B | SA > M/ Lk
MKAER —##
w1l L EFt—A L score: 2
2. L BEFmIL11A%F ... score: 1
X3 LLHETR L score: 1

* EEAT

&(eleven) Fr
Ay ] J A R

GA L AL
“ LA

JLLLE T

N —

45



SV — 2 T4

JmfE AT : LA ESC “UBEEE 7 SUN
Yt . AR I PR A I

iR lE: AL MIBR. Bt

Ji3C: She is a star with the theatre company.

PLEePESC: i 72 = 5 I~ K — B
SV o RIR R WA .

dmiEFE RS 6
WAE 40 . 5 A" — W
Bl (2 0 RIF > FIBE BHE > A



i B o5 5N

2R

o

#iEL
(LN, 177, Ritlyy)
(2.8, 290, FRil37)

JiR 46 5 s ot sot
H 5 5 stop -2 stot
- stop
HHARE (insertCost) : 1 I 3
MR AE (deleteCost) : 1
B ¥kl (substituteCost) : 2 sot
- s tt
2> sto
e 5

A2
(1.%¥#:, 24y, BEit25)
.B#, 29, Ritdn)

>stop (34N, 147, ZRil5%)

47




i %/J\%in‘@i%i-l_‘kkﬁyi

D(0,0) =0 i, Hbr B A0 E
D(i, 0) = insCost * i J, SR G B R B

D(0, j) = delCost * j
D(i-1, j) + insertCost( target;)
D(i, J) = min { D(i-1, j-1) + sub( source;, target,)
D(i, j-1) + deleteCost( source;)

=0 if target[i]=source[j]

:iﬂbsub{
= substituteCost otherwise

48



/)N

E'F X

J 45 s ot
H Fr & stop
A (insert) : 1

Mg (delete) : 1
#H. (substitute) : 2

Efha g ViG]

d[2,2]= d[1,2]+insert(t) = 2
d[1,1]+substitute(s,t) =2
d[2,1]+delete(o) = 2

d[2,3]= d[1,3]+insert(0)=3
d[1,2]+substitute(t,)=1 \/
d[2,2]+delete(t)=3

t |3 2 1 2 3
o |2 1 2 1 2
s |1 0 1 2 3
# |0 1 2 3 4

it S t 0 p

49



13 PF — A& T-N-gram

SRR EAE

s LA S ILHONTT A AN 2251 301 LN TT
HAHEE, THELUCECHINTCH A B S LA B CINTTAH

BT Bk, RORHLAR 1R D R

= R MNEXHZANSHEL, HETLEEE0.

IBM (2001) #eRikd:  BLEU PHIUTA

50



Bi-Lingual Evaluation Understudy

N o]
BLEU = BP-e\""!

1 if c>r
BP =
e(l—r/c) ZJF c<r

P, L& EF X525 CHInTHE S KN
AL ES RO nTT LS HR L

N N KEINTGIEEN S (N—#KE4) 1 < n < N;
C  ANLERIEE S B AN
r ANSHEF A5 cEB RIS RN

51



Lll

\

L2863 Lan B P V-

i 2005%

70
60
50
40
30
20
10

0

—— B
—E— A
BLEU%100

DIHLER I — XF1EER (A-H\DRZESTP)

52



Ul

\

i 2005%

x8637|ﬂ %3] 1z

il

70
60
50
40
30
20
10

0

A

B

C

D

E

F

G

H

—— B
—=— i A
BLEU*100

IR - MEER  (A-H)\DNRZESP)

53



13k — 2 5] 13 3k

HEM (2004)  (HLESEIBEOTTT) o A DA AMERE H ARCA W 20044F it -

G (1995 (ERIESPLEERIERL) 8 CH 19955 i«

B (20000 (HLASEHREREL) , 55105, MG RVE DR 2 AL

PER. B (1998) GHRESATR) , #8E, FEMRAMMAL.
XIHE AT (1998) , (PCRALSSEIPERIXE S HT) » 80 B 7 349 (19987 3¢
& AL E PR WGR e ER) , IR Rt. pp507-514

M.Nagao, 1984, A4 framework of a mechanical translation between Japanese and English

by Analogy Principle, In Artificial and Human Intelligence, A.Elithorn et al eds., NATO
Publication.

W. Gale, 1991, Identifying words correspondences in parallel Texts, DARPA speech and
Natural language workshop. Asilomar, CA., 1991

P. Brown et al, 1990, A statistical approach to machine translation, Computational
linguistics, Vol.16, No. 2, 1990

P. Brown et al, 1993, The mathematics of statistical machine translation: parameter
estimation, Computational Linguistics, Vol. 19, No.2, 1993.

Yu Shiwen, 1993, Automatic evaluation of output quality for machine translation systems,
Machine Translation, Vol. 8, Kluwer Academic Publisher, pp117-126.

Papineni, Roukos, Ward, Zhu (2001). Bleu: a Method for Automatic Evaluation of Machine

Translation, (IBM Technical Report, Keyword. RC22176- W0109-022) o4



2 2] 5

PRI PRRAOUE ) T “EPRIHE T 35 AR REEEASEE,

B WRLETE S AR, ik B AR

BRI HL I TR 15 A TR R X 5.

R4 T L8 1R 0 TR M 1

DOE KA W R 807 BRalE, DILasiliey, 2N
A RES R R ORI ARMPE SIS, HHEAT LR
25 H R e T SOL e A AR

55



fff =1 BLas R A /N S

1946 — 1954 | FH1PMMT R G AE 3 [E Georgetown K2z A, 625K,
25014, HRIE > JEE (504NA) AL 2R CA)

1966 ALPACH 4, MTFENLA

1970 — 1980 | /&, THESFHRIARE, NLERIKKE

1980 — 1990 | =T HUINA) 24 H 25 Al 2,
ik, AT EHRZREFE 2 A MT v

1990 — MTMWHFERE FFESE, BERHGERSEHBR, 5

R LI 45 2 9 0

R (20000 13, EEMA (1995) 51—3%
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i W52 LRI R4

SystranZy®]  http://www.systransoft.com/

Google http://www.google.com/language tools?hl=zh-CN
AltaVista http://babelfish.altavista.com/
SDL [ f http://www.freetranslation.com/

WorldLingo  http://www.worldlingo.com/

R R (S XA) f8%Z)  http://www.transtar.com.cn/gb/default.asp
SRR (I XA http://yg.gb.com.cn/index.htm

FHA (G R/ http://www.readworld.com/tran/index.html
HEEMT A4t http://www.hjtek.com/newnew/platform/second/demodown.htm
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