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1 Hlas B PEmE A

e Machine Translation (MT) #L2s&H1%

AL I —Fi 5 IRTEF 3CA (JRTE 5 /source language) 2|
F— M EHRE S U (HFRUE S /target language) & PE



1%t K2R

o %ﬁéféu (dissemination) > RS B A
o % 5 H (assimliation) > o TURH 1%

o X¥ifEE (interchange) > S/ EIIR
o 5L (information access) - psm=is

Note: X T ANEIFIFTR, PIEsEIE RS v NG 55,
[F] Ff %) 2R 48 (1) LR & BT AN ]

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
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e Fully Automatic Machine Translation (FAMT) =l =P IRES
« Human Assisted Machine Translation (HAMT) NEIHLEE
« Computer Aided Translation (CAT) INCUPN =S
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Xerox , Boeing &5 KA v #F H 52 BR U1l (Bsimplified English) KRS HERCRY, DL
BEATER T AL A5 R

ArEs, 1995, CORTRZPRMIBNBUE B , FEW T GESIARMIBAY , 1l
RAE AL, 19954, ppl193-205

gkAf, 1998, (ZMRPUEHBIGEREIRARY , 3 FEHLHARY 19984F4 H13H,
513 ADMR B AR &
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2ot /AT R  Translation Memo
. HETHIAMT ?
F5k e Pattern-based MT

.« Statistical approach to MT



AT 572 ( Interlingua )
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iy (Transfer)
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7I: }_L %}] == 2%‘: éj [ (multi-engine MT)

ST

.

EIEE e

Sl |

FrBCE A

&
EMAVEIY

—

HiriE S

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
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2.1 TN EFIMT

11

i F— SR 4G I 52 o ——> She put a bunch of flowers on the table.

y!

Segmenter/POS Tagger

iy

ih/r f/p-g-v-n —/m-d W/q {¢/m-v-a BNV Hlp-d-v Em bAv o /w

filter

iy

/e B/p —/m-d HR/q fem BNV fEp-v Fm bAv oo w
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XPIRE S BT AR I M

fh/r f/p —/m-d W/q fEm UV fEp-v Hm /v

o /W

np
np /np\/\ p
| AN

o5 — W g W A ® Lk
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MIRTE 5 S5 2 HARE 5 S5 p

SS/z

CS/dj

AN

VP/vp

™~

VP/vp

PP/pp

#/ PP/sp
PN

VI P/ L N/

NP/pp

/N

#/p NP/np

P
NP/mp P/#NP/np
N l l

T/— N/W of N/{¥

A
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X H AR TE S 4R PR T e R 5

#/p NP/np
N NP/np
| ﬂP/mp P/# NP/np ‘ #p Np/np W/
N/t VI PrE NS T/ NRE of N/?+ W/, N/ V/i N o
Lo | ﬂP/mp P/# NP/np

T/ N/IR of N/T”

y
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X H ARG S 18 AT AR T I 3

VP/vp PP/ pp
\
NP/pp
#/
/\ p
NP/np #/p NP/np
NP/mp NP/n
| | Pl P/# p
Nt VIR T/ —  N/R of N/AE P/ L N/7K W/

S T T A i

She puts a bunch of flowers on table
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1 i S FHiA -
2 HFpE = 5N

3 WiE S - HARE S B >
4 Gk IR
5 FHRHIR ~

H-l-ﬂ
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S IMT

Aic
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H bR iE 5 S
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PiE S A) TS

BT

Makoto Nagao (1984 )
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EBMT 747

T e S P S
He eats vegetable AT
Acid eats metal P J5 il 4 e
TN B -

[ eat potatoes iz
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EBMT /=1 (£2)

L S PUE SEH

<He>, 6 <turned on>,, <the radio>,, <M=, <IBWEHL>5, <ITIT T >,

<The wallet>,, <is put>., <on the table>,, | <fl>,. <> <fEH >4,

i L PN

He is put on the table flower A e i R
le + Replace(2e,(5¢ + 6¢)) + 3¢ 1c + 3¢ + Replace(2c, (5¢ + 6¢))
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O Tl 38 S48

ik Qba)¥40 ,

V2K

O AP A B R SL ]

VCHRRE: ) TRILIL S \
IR ST

O YPART A= B dT F 8 3L
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WYL X35 (word alignment)

O H.JGBHUEY X ] B LEAH BN D 80— L in] BE A R AE
PUAE[A] X 5 A1

o Rk —tuge ik
fR B B
A2 BT A e AR 1E3R] 6 ) (translation equivalent)
o B B B
R GE v R B e £ H Fevh = X RO m] SE BB RD

Gale, 1991
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K37 2% (contingency table)

t — t
S a b
—/ S C d

<s,t>JE R IEXT X )

a : VR[]I S s AL A0 2
b B RN H HsAS H B A) X)) 2
c + iR AN H Bs B Bt HY X, 2
d : TR, R AN Y A g 2

BRI n = atbtctd
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R 5 TR I BE 7

nxa
(1)  Mi(st,tt)=1o
(5.1 =log; (a+b)x(a+c)
2
(2)  DICE(st,tt) = 4
(a+b)x(a+c)
axn bxn
LL(st,tt) =2x(axl bxl
(3) (st,tt) =2 x( xog(a+b)x(a+c)+ Xog(a+b)x(b+d)
+ Ccxlog cxn +d xlog dxn
(c+d)x(a+c) (c+d)x(b+d)

nx(axd—bxc)’

2 _
(4) x~(sttt)= (a+b)x(@a+c)x(b+d)x(c+d)
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1y 557~ (chi-square /514

BT |- BT T

house 619 120 || house 174 980

— house 93 19168 || — house 41 18105
n= 20,000

20000 x (619 x19168 —120 x 93)*
(619 +120) x (619 +93) x (120 + 19168 ) x (93 + 19168 )

7% (house, 551 )=

— 644847.17

> e 20000 x (174 x 18105 —980 x 41)*
v~ (house , ZKJiZ )=
(174 +980) x (174 + 741) x (980 + 18105 ) x (41 +18105)

= 13879.98

x°(house, J3; 1) = x*(house, 5 KE) 25



Multi-word translation equivalents

Chinese

AT
o _HH
T I

K5
B_FE
5B
P A
THENL_ At
v5 /K _FEIE
T R

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
6/7723.5
67433.1
67281.6
67281.6
66626.8
66626.8
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Word-type / Word-token alignment

T
. ~— A
S N, extraction S o %= L
WG4 T I 55 T8 B g KRR 1]
(word type alignment)
w
T
A FAT TR | AUBIment | el ki
Bilingual parallel corpora (WOI’d token alignment)
\—//
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EBMTAEM ATy [n] _E I RE

o BT HIM KM 28 B R 4: Pattern-based MT

DOEAAR: XA [npl] LE [np2] B [ap]
JLiE AN : The [NP1/npl] be more [AP/ap] than [NP2/np]

o #1FEILIZ Translation Memory

BT/ ARERN 1R

http://www.trados.com/
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PR AR BRI T 1A

o FIHI—X sl HEATZ 4

Jaime G. Carbonell & Ralf D. Brown, Generalized Example-
Based Machine Translation, a four-year project(1997-2001)
http://www.cs.cmu.edu/~ralf/ebmt.html

o A H Wy s 3R T Eh st

H. Altay Guvenir, llyas Cicekli(1998), Learning Translation
Templates from Examples, Information Systems, vol.23,
NO.6, pp.353-363
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A — X S BE T2 AL

Karl Marx Was born in Trier,Germany

on

May 5, 1818

K-

T18184E5 H5 H H A 7E 8 s B 7R ik

$

[Person] was born in [City] in [Date]

[Person] T~

[Date] HELE [City]

“SEARNZ AL

30



AR PSS 1HE 4T EEA

WEEHSN — 358 | gave Mary a pen.

Fen il —A+P | gave Tom a book.

# 47 [npl, — [a] [np]; | gave [NP]; a [NP],
np, €> NP, np,. 8K = A

np, €> NP, np,.i& XK = Y

31



4

B ICAZ B 2 A JE AR

O ARl PET 5
O &R 1A IR A K
o BE—AVHa) i, EHEF|Translation Memory
EP A B
WUER AR R )1, A 3
AT 25 N =E/05, RN S ALV A) 1 25183

o RSOSSN

M 125 RIBEEFLIRE
v J RO PG ORI A

IpRER 53 BIRATS 1040 5 45 0F

A )it B AR R A

< Bl AR AT
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TM ] 32 ElliERes

51 H X (2005) HEIEZ2HENY
FHIKR

20000

HLBI N3

10000
_—— v

| | | >
F1NH F21H F3H s fi]
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2.3 BTG MT

o M. G HLEEIEESE (PR R AIR) 20034545, 1-12.
o IBM”yA]Brown et al. (1990), (1993)

HArit =t (T)—>< ugézaz%‘fgiC >—» YIS AT (S)

Za

T =argmax P(T |S) ~
T

> T —
P(T)P(S|T) T —arg?lax P(T)P(S|T)

P(S) i

P(T [S)=

34
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I \%
speaker@ ) ) )

HIRES: P ] 77 PR WS DOE
"j? “I love you” CINE “&ﬁ%”

.~ T'l: How are you? P(T1|S)

S: “Fk 7z R \:‘?fiﬁj:“ 12: ove you. P(T2[S) ~ Which one is

R T3: I promise you ...  ...... the best ?

“ i P(TIS) o




GE v M LA I 12 2R TS 14 ) g

P(T) |— ®—’ P(S | T) —>®  SBMT Model

__________ 3 ﬁ
il A BV

fE R =A™ ) L

D) BRI 5 A
2) SEEBEP(SITIN Bt W
3 S Cufrbukdks T O s

HEA
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BRI B S

N-gram

P(T)=P(T,T,..T,)=P(T)P(, [T)..P(T, |T,T,..T. )

~P(T)P(T, [T)...P(T, [T,)

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

P(Tn |Tn—1) —

37



BB P(S| T IR 2 B

G PR 1 — Bl T g
O &GN =P HetE Yoy 52 FO

« Hi¥ (direct translation) I I I
John loves Mary

o« BHH  (fertility) URE L i 7 Gl A
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TIPERL PSS E At (22

T =tt,..t

n

P(s T =T T| PCE )X [TPes, 18) [T TPCifi.m)

S=S5S,...S,

gEm=x, 1

FARTE LA ()

PRl £ NMIRE S
] AR

P(S|T)=P(ss,...s, |t;t,...t )

HEME, Hl—
=Rz L
(t) FEES—
B N E S
A (s HOMER

TRME, Wit
Hbrig i () %)
PENER N IRE S

A (s MR

39



X T O BT 0
HHA T T AR P
O A (R

P(S|T)vH 5o

"""""""""""" PRIE S AEN B
P XEEH bR
HEAREA S

1:12:0 3:34:45:66:27:7 899:7
I b G &

HAr it = She put a bunch of flowers on the table.
1 2 3 4 5 6 7 8 9 ‘
PGIT) = A
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3 LA B e T

o NV
BELE (Fidelity) + nf &% C(Intelligibility)
o HzhPH
o W R E PR iy

FE T 9w ER B 1 H B VRO
F-FN-gram i) 5 3hPEy

http://www.863data.org.cn

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

41
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N LTVFI vs. H sl
AL SRR

& AR = (3%

YERf M = {158

5 H Tk {158 =

42



N2

SR CIRi3
0 e B K sea AN Al B
1 FESCR AR A )5 1 S X e
2 B D BN AR B IR FESCAR ALY

3 BESCHEAKIE T )5 S0 e B BECHEAY

4 | BECERIE T BRI A | SR, (R My T A A

5 PESCHER SE B R 1 SCE S | RSO iy HH e i 7)1

X VENM s ETE B ALPACHR T (1966)
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RUARRWE

o]

1B PPN — &

EZIKJEDEI\ZIQE .

o ANEXHEEAJHEAT IR VP, M2 R E WA, AR H b
CRAN AR HEAL 25 1A ) S50

o KMMAFRTES (TDL) Kk —AA) 7RI A 1
AT LL 4 B 358 1k

o M MAINASE, WL A AP B HIL,  6e
JRURT e B R R BRI

T v & (1992)  FETMNASE S A KN R G VAL, BibREE
M (1992) Fgw (Hlas®liEwioiet ) o Tk fictt, pp.524-
537,
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1P — J 1

s (5D

ill

Ji: They got up at eleven this morning.
MR S TDL R . SRS
g —R > (741:2) * 1 &(eleven) $A * g(eleven) £
(741:1) = L1 &(eleven) $A * i SR TS
MRFE M 1) * 52 &(eleven) $A * SA L JELLLE 1
| SA > S/ P
ML R —HH

135"66 PRV ot B Rl <N score: 2
2. L BRI A%F ... score: 1
B3 LLRR L score: 1 45




= I i L 1

o]

1B PPN — &

éﬁgﬁﬁﬁﬁ M%‘%ﬁéi “%fﬁﬁﬁ%”ﬁ)‘(ﬂy
é}%iﬁ:)ﬁ: %%%i%i “é);ﬁiﬁil:%,f/lz EI(J M—,\éﬁn

DM ERtE: AL MR, B

Ji3C: She is a star with the theatre company.

PLasiEsC: b 2 5 BIBe 2w 1) — B AR,
AV o I B WA

YA RS . 6
HARE 4o . 5 A" — B
Br¥rE (2%« I >

S
=
HF
J
HF
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o]

~N-gram

A AR

o FIHLES SR LN AL 2 % 0 h LN AL
e, SEUC IR HIN AL 5 HLE S INDTAL A A B L
., PR, 2Bl SR AT

o LV MNMEXHZANBHEL, ATLEWIT.

IBM (2001) FiARHR .

BLEU V7 ¥4
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Bi-Lingual Evaluation Understudy

(%Iillog pnj
BLEU =BP-e\"

3P _ 1 if c>r
C]e(-10) jif c<r

P, Ml&sE 3 H 2% CHIne A A 14
LA B SN CALE EO EE A

N N KEInTGEEN S (N—KE4) 1 < n < N;
C ML EESCH A IR N2
r NSRS el I I SR AN
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20054F 5 863 L 25 Bl 12E M

Ul

—E— it M
BLEU%100

DAL BE — XEER (A-H)\NRAESVP)
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2005~

28634 L s Bl 15 PE

Ul

70
60
50
40
30
20
10

—— B
—m— LM S
BLEU*100

DAL — REER (A-H) N RESVP

50



O

b2 ] 13 3R

MR (2004)  (HLARBHREREST) o TP DO AMEE PR HE AR 2 W] 20044F R

SR (1995 (EAREFHIAERITERIR) » BT RFE 1995 K.

BEEE (20000 (HLASFIPEIRBE) , ZH10%E, MS/RVE TR tHhcr:

e R BRI (1998 (HEIES#e) , B8E, hEHhaRb e .

XIRE, AT (1998) ,  (PoehLas@ R si I AT) » B E T 4 (1998 3 AH B
S E PR e SR TEE R kL. pp507-514

M.Nagao, 1984, A 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, ldentifying 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)
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fif>reLe Bl Bl A e /N B2

1946 — 1954

F1MMT R G AF 5 [E Georgetown K22 ] tH:, 65, 250
AN, BB > J5E (S0MR) PR SEAR)

1966 ALPACHH, MTRALA
1970 — 1980 | &M, THEESFH AR, NLTRBEMRE
1980 — 1990 | FEFHUNIA 2R 4 H 78 il 344
HIFEF, A GIRR 2 A MT vk
1990 — MTN H 77k 2 B, FoRHmERSEH B, S5iF

TR HIRR W N R 45 S H #v]

BERE (20000 F1E; GdfE (1995) #H1—3%=
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fff>2: PlasBiE RS

Systrany &) http://www.systransoft.com/
y [ \

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

SDL[E f5 http://www.freetranslation.com/

WorldLingo  http:/www.worldlingo.com/

R PR (e XA A% http://www.transtar.com.cn/gb/default.asp
SR (I XM a)) http://yg.gb.com.cn/index.htm
FHHA Gl gD http://www.readworld.com/tran/index.html

HEIHEMT R4 http://www.hjtek.com/newnew/platform/second/demodown.htm
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