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(Natural Language Processing, NLP)
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(Million) . Chinese
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A ] = ‘iﬁ. | — |
EEMX | BRHE BRGSO | Suanit| ADSE
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ﬁﬁ%Eimi 818 S L8 BRNIE S IB#E,
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(Human Language Technology, HLT)
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ﬁ(natural language understanding, NLU)E@ A TE&'s

(8yAY

?Eagﬁﬁﬁﬁﬁiﬁﬂz—, =34 “"ATE®ERE LR .
® 1 E 15 = 5 (Computational Linguistics, CL)

1960S, F R HEXTIMIZBIZEFL,
(ACL)BZ_L, 19654F

E PRIt &

“MTEIESE” BRHIMAES
@ HR1E S 4ME (Natural Language Processing, NLP)

1980S, MEEITEAMZMBNBE, NREXZMAES Liz
HWAEHRESERLELEZNME. ZINPXAESE
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Warren Weaver (July
17, 1894 — Nov. 24, 1978)

> {ERIEEK

< 1920F 19328 Wisconsin
KFEHF S

< 193219555184 F
Rockefeller Institute B 2&
ElFEpETE

1946:: R

2 | @ A. D. Booth £2IRF =R,
0| ZEARSS5itERS,
EEFCT R AR
o REE,

S 1947E3IFFEIH, BFEE
MHRRAKZE S5 John von
Neumann {5548, BER=
EEHKZETIE.

STTEHIENIACIALE




R4 440 (Norbert
Wiener) (1894511526 ~

19645E3H18H)

[Beproduced by permission of the Rockefeller Foundation Archiwves]

March 4, 1947

Dear Horbert:

I was terribly sorry, when in Cambridge recently, that I got un-
avoidably held up by several unexpected jobs, and did not get a chance to
BEe You.

One thing I wanted te ask you about is this. & most serious
problem, far UNESCO and for the constructive and peaceful future of the
planet, is the problem of translatien, as it unavelidably affects the
communication between peoples. Huxley has recently told me that they are
appalled by the magnitude and the importance of the translation job.

I wondered if it were unthinkable to
design a computer which would translate

Also knowing nething official abeut, but having guessed and
inferred considerable about, powerful new mechanized metheds in cryptography =
methods which I believe succesd even when one does not know what language
has been coded - one naturally wonders if the problem of translation could
conceivably be treated as a problesm in cryptography. When I leok at an
article in Russian, I say "This is really written in English, but it has
besn coded in some strange sysbols. I will now proceed to decode. "

Have you ever thought about this? As P, linguist and expert on
computers, do you think it is werth thinking abewt?

Cerdially,

Warren Weawver.

Frofessor Norbert Wiener
Massachusetts Institute of Technology
Cambridge 3%, Massachusetts

WW:REB
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> 1954:- Georgetown KETE IBM 1T,
SCI THF EE— MT B4, SCIUERIFRENE, 19544
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JEIN

JIBM-7013+ &4

> EREE10 ZF 8, MT it A E PR L L IAGE, —HtBAE
= ANUIEO R G R3E RGAE4E H I

fEEIEAREMRNER, SMERBTLHE:

ARNEME, HBHLEZREX, ERTX—BEFS

HHEABEARBS S0

HXFEM.
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1 3 HLTE’JFE S&ER%

4
= welot.net

KISFHISRS Dartmouth College)  £Ae: AR, EK4. PIIE.

(REIZF1769%F) 3% 95 ¥ 4 Oliver selfridge). BT F 113 XK
ANLE R E=iT e (RFH&, 1956)

Summer Research Project on Artificial Intelligence (Dartmouth Conference)



® 1962~
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FEER N “HLREERITEIE S F 1 & (Association

for Machine Translation and Computational Linguistics)” FH4H40 A

® 1965~

F IR

7 E—EEFRTEIBSFEFARES(ACL
Machine Translation £5& 79 Machine Translation and

Computational Linguistics

® 1965 &
Committee on Computational Linguistics, ICCL),

e

)

FH

E

R ERHEESEERS (

'he International

FALBHTE

fRITHEIES F K% (The Internationa

Computational Linguistics, COLING)

® 1966 £

= 7K 1& Computational Linguistics 1E =\,
(Automatic Language Processing Advisory Committee)H?

Conference on

H I #E ALPAC
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HIHTHI & R A 1E:

® 1960S HAZBI: HEZFHA

® 1960S hHAZ1970S h/5HA: BHR
— 1966 F EEREFFR AR ALPACHER S

® 1970S F/EHAHI1980S [FHA: &7
® 1980SZE20104k44h: HRERELKE
® 2010&%: E5RKHA
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EL4H%W§

L B”iﬂﬂf"ﬁi BH#sXl5r, X L6FE:
< FLEZERIE (Machine translation, MT): SCI—#FhiE
s 2 m—MiE S BB ahEliE.

PR : SCERENIE. PTI3EBAN TS

M’c%?f?ﬁ

> Google: http://translate.google.cn (110+ fiES

> BE: http:/fanyi.baidu.com/ (200+FiE S, BFELE L
I ] L HR)

» Systran: http://www.systransoft.com

> iE: http://fanyi.youdao.com/



http://translate.google.cn/
http://fanyi.baidu.com/
http://www.systransoft.com/
http://fanyi.youdao.com/

EL4H%W§

> Hl B EE R SN IR NS AL 2R 1 RU AR

NMBEAEMRESEL T ZFERNHBITARERF
%Q%AMm%M%%EE% &ﬂ%%ﬁ%&ﬂ
F2, M[EFIEA—ITRZFN ﬁE%&%ﬂfﬁZﬂi‘ﬁﬁ%
ANFRBER, AlxRINEENTIA LIRS T HHNMEY
F3E

7 35 B E A 3R SE I A #1 H & (man-machine
symbmss)fﬂk*ﬂﬁﬂb LB KT EE ZJJ HY = R = B &Y
1% (Full Automatic High Quality Translation, FAHQT) &I} =L,
58 1J] & SEFR[Hutchins, 1995]
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<+ {528 % (Information retrieval)

[EEEE
FRIEEFS

MIGHEE, REFBITENRFENKXENE
HRPREHEXESR.

M REL: Google: http://lwww.google.com

BE: http://www.baidu.com.cn/

BRIZEDE300Z(21MMiE, SXALGTREN, 381
%ISR EEBIERIA.



http://www.google.com/
http://www.baidu.com.cn/

‘0

314H%W§

» EEN3CH (Automatic summarization / Automatic

abstracting)

IR SRS

FERNERES
HAZ R R S SRR e S,

YL (Opinion mining) .
» MH: EBF

DELE,

THHSEE

[BHIRIRENZ,

o) EN
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< [B]E RS (Question-answering system)

LLl‘fgﬂ‘fL,—%é}Eﬁ)\T HAYIRRATIERRE, FA E)JTEEE£
FE, EEXAIREA S TRIRE ZF RO
BERAERSIES SE7|<$E SESENBERAN, l«l&/\m
RERMANFHES, W ANIXTIERS (man-computer dialogue

system),

#1 [X 8] (Community Question Answering, CQA)

e BEHE: APEKREE
® IBM Watson BEla) R4t




“IRFx(Watson)
£ 201ME2HE
E| AR EAE
j]l o ETH “fE

— o 800 ‘ Jilé'%"(Jeopardy!)
WATSON B ERAL an Eﬁﬂi T %11‘_LA

. T
1950s BEILEF,
Kingdom 5%
it's a Small World

D. Ferrucci et al., Building Watson: An Overview of the DeepQA
Project. Al Magazine, Fall 2010, pp.59-79
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Question

Questiqn -~ Q p— : PR Final Merging
Analysis Dec R g ddaboz and Ranking

Trained
Models

Answer and
Confidence

REER
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EL4H%W§

<+ {52118 (Information filtering)

B ITEYRSRE

Ej] \DJ*D

HISAEHER.

e

®

» {5 2B (Information extraction)

~ MISRESEHEL

mlu\

*6% ) %EXZIKE

TR BT RE 1A
FIEN HH A P ROKERY

SC{R o< Z2 M EN (entity relation extraction),

LS4 (socia

| network)




EL4H%W§

% 344433 (Document categorization)

N WA S AE

N2 (Text categorization /

classification) g 1§ 2 737 28 ( nformation categorization /

classification), EBERFEFBITEIREFZIIAKENIX

ISRIR—EID SRt (B30, AR:

%) LWBNFE,

I ANESy by

\

B 4> 2 (Sentimental classification)

IR
T

» NN -

EE. BRI MR RES,



EL4H%W§

< W F 45 B 1%t (Automatic proofreading)

WNFHE., FiE. EEIEE NERBIEFHITE
oIOE. BXIHNgRHAE.

> MH: HER. EDRIFIBFERIES,

<% B S H2E (Language teaching)
< M =FiR 7l (Character recognition)




EL4H%W§

<+ 1B A (automatic speech recognition, ASR)
BN IES(E S EaaEpBHE N E,

>

4

A

M KEF

I: XFRA. AVER. EEFESFS.

THEEE. BE1E. §

=& EF

= =3 =<Jo

ZINEIR




N/
0‘0

>F371.:

314H%W§

OB TBEE AR (text-to-speech synthesis)
RBBEXAE SR RAIT M AE SR,

BRERSE. AVUEEROSE.

< Hi1E AR AI/IAE/BUE (speaker recognition/

Identification/ verification)

ln

X—S1Bk

cmiMEZo T, AKILHERT(TRET

RIS ARSI,

» WA :

=SRLE. BihEFES,

KH_L



EL4H%W§

L JiTY:l:

FARMNHAR G ENNERARE, AL,
—iREE IR, EEEaRIRIEARINFLUEEE
':jj__%ﬁ/ ﬁyj%El’JlnE SE*?E_LLJ;E H'U,Jﬂ_’,UJZ
2Ii(ﬂ C/8)F/mEE) AEEENSRARARSIESN
IRIE = BRI FEAR,

XRRBIEZ S K EGIRFI SIERNEE, 8
IERE5BAESHIEZ BEERTIXEL, XEEEX
37, EIEEREC(]ZERZNFL.
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HfbmAR: 2%, @i, %
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!l- 1.5 B 7K ) @l 70 3 22 B X

& EXR[OFZz—: F7SE (Morphology) o) @5

tH5sia(word) HESXHNEARRG - @F
(morphemes) Bt pk )R,

= <V ): 3] 1ad 34T S b a g | LT
iﬁj%: iﬁ”ﬁ\ ﬁﬁ%\ E%\ iﬁ-:l%

Blan:. A, BR¥A; ZR 2+ %
4::5%(— g ::5+,CE

re + ex + port - reexport
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& EAEK[OfiZz —: 1% (Syntax) [o]jH
R AFELRE D ZBMEEXRZ BRI F
FUASERNY .
A 2—aERILLX AR BRI LABB A5 ?
WM RER RN FEE BT A E?

ER, BIZT .
BIZTHER.
# SJERIZ T
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& EXpjgnz = &YX (Semantics) [a)&#
RFIMIM—MEDHRIRANENY, PARIXLRE

iZia AR aEEERREARIESEIZEINEX.
XAER TIHA?

(1) ERARZT
2) XPMANRHF
(3) XPMARTELEHA
(4) XK EFAE/ AIRIPE
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& EAXpFEZPY: &M% (Pragmatics) [o]
HREARLTXPREDHNMAE, LARLETXX
SRR ERNREN. NXGRIESEMNSE,
ERFLIENEIESEMAPE ﬁ"\’AZISiA.E’JﬂB““tEiﬁo
iR, EHEREZHENERRIEN FREERS
RIABLEE N,
AT A2ERXFE?
(1) K, X!
(2) BREAEBAMET?
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& EXpFz T HEE(Phonetics) ]

MRERISIE. BERE. PRRESRHIES

huar xuarly

Frd BAEHT
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& FEz —: KB (ambiguity)EE SR

¢ M= \
0’0 1]

HIEN: (1) 1’11 see Prof. Zhang home.

(2) BB LTS5 BTG R R
K Y )
B/ TSE/ /RS B/ R ’*M% pir—

QI HBFFIRT |
1/ B/ F/ F/ H/T
TF/ &/ %/ 7T
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M Etrrl PR S ECEE B 2 -

& ERFFMICEEZHEK
(FmEM: http://www.sina.com.cn/, 2010.8.8)

< BEBKEENDRASERELEHBRRITE
(B}=M: http://news.sciencenet.cn/, 2010-11-14)



http://www.sina.com.cn/
http://news.sciencenet.cn/

! 1.5 Bk 7K ) &l 70 3 22 B X

« 1AM X @Gmaj: &, ¥ Qmhid: =W

(1) Time fges like an arrow.
@zniE: 6, €A, €t
@Rid: €\, KkH
< BHEMGET—HE k5t (FERRIASD
< BfE)EwERG (B—MEwi “BE” ) .
(2) “mhiRIPER” AF L
( (IABKEIHR) 20108F9R25H, =E10hR)
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‘0

(1) EXZ TR
(2) RTERHXE.

() SRPEEBEL. (4) SRPFEAE,

(5) S XHBFZABE. (6) K4

-z THINR

Uiy

| B5ER

(7) BXE/ BES
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(8) I saw a man with a telescope.

=> | saw [a man with a telescope].

| [saw a man] with a telesco

0€.

= | saw a man with a telesco

oe In the park. ?

FiE 7 F I W4 & B FF & = % (Catalan Numbers) C,.:

Cn:(anL ﬂﬂlﬂ:(
nn+l1l

n ARIFHITIAERITE

2nj _(2m)!

N Nnxn!
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DG ]‘ig x\ |& x\
fbi: “whixXNMABEEGSERE (funny)’. #iR: “XPMANEBFE
B (funny)’. T2 ANUAM®IIE TERE (Wish), FiLftm=i
S ERB (express). KT “HARARFANEE (thought)”!
EST: “RIIXAaiRstaER(intention)”? EFBA
i “EFEE(funny)’. A AR: “EEEE(nonsense)”,
- (A FR) 1994.11.13. #6RR

AR ERIEPAEIERERIEMEMIRIEGT, W:
RIENDFEFIENE T, BREE—E].
WMIH, ROUE; HRX—D4-R1EH,




!l- 1.5 B 7K ) @l 70 3 22 B X

X IT££(1892-1982)

18928 1MA3H AT X
o 1914#-2,%/%2%‘&

* IBEEY: XERERK
it EC R sk ; FI A
A=, B, £81 ‘ 1218£F2£9’\4%k—%—"%§
i, ECRIRYETHHRNE, +6d, |K PP ARA
E+Hh&Eh, 28, EEEE PP 19205 W B 52
=11 i F R FHIE. 19215 FNDH

E' EE};E?EME'HJ;FEE\T?E%\L KFHYEEE, EhhREHF
=TI, SRE, A |5 vxzun, SEse.
ik, BEGHAE, f=E, e BRI AAARE <ok
REHP, WREHWR, IT. Sy
SETaMR, HEFERE. Wk, 14762, 45T 1o AL

)ll k'ﬁ‘ 1;1-"‘}"9":': @'lé’i%"‘la = '3‘
1982552 F 24 B i, FF90%,

4 -"(;""iw:;' -
«Z*_"
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» ZEFRBIEFEN

— BE SR EIRRYIE % B3
1) —F%5

fian: BB, F=R. HfEE. —17
2) B, Hil, B8, EF

fian: AitFEALF.

A EWIET.
& Bisgik/ v S/ BIE/E
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¢ HMZ—: KERABESTIR

S ENE. A&/, R RIEFE, W B, JEE,
EX., B, =FE. B, S, KEX KEIE,

SETEX
. ¥R, /B, BE. MV, BR. SIS

“WRZEMFHAEE, REEOEPRRERSMEES
R, AbnhiE—E “JESERY” FRSiE5Sta. -
#wKI®, RhE, BE—T
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& JAZ5#E3k, NLU FrmiEaoiss ;

o LiREFENAHHEM:: WXk, A%, 1IBX. 1BF
ﬂ:l-l?:’l::l—L %/\J%

O HE%HI.;.: NSRBI AR Fm M : #AYIEDE . FHEOAR
1B FRTE B A TN TE

o HERMAIGHHBBATRM: BRMVIESTEES KT

T EREFHEIES IR

® IEEHNAFIAMERM: EXHAIR H’J*%#ﬁﬂlﬁn gt
FE KM LA EAN A MER, H
B M ITE MR T KR [ X

Al
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opemwater rooms*e]

MNARERSH
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— HRILEE
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ERRH ( PEIERITIMNRIERFEDSNEAHDIE)

SrRi=lsRa:
100 TERMN2 3 0 0 SATSHBIIVPIL
FERB AR #EE30007
=
HEWNE=XES
BARAAERNTZ-XRIES

mEX (EAEFEARERIN) B KIEE
BERSRIEOAR 10073A

G RIRRIT -

- - HS K (ERXEKFEBE. B
— - ERFMNAEARERENNS
— - - i) BHES AW
L] 200 0% 4765A
—_ 2004%: 21804A
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N RREE W
HEBEER?

2 BRETFTUNIIBARBEESDS
i) BHES A
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E 1.6 Ezliﬁﬁ??‘.ﬁif

‘ﬂﬁi& i — éﬁﬁkm%ﬁljﬁm = )b%
HI% %%ﬁ%ﬂﬁ J\E(J%E?ﬁaﬁ HIAR, TiXEER)
MHE S M RAESL RN IFAE W..

o CERMBUEAER: ETHNMSHSEESL
FESAERS

> AMMEF%: N+ N=> NP

> 1 8ERE:  #IE, N(uc); V;

> WSEEWIT: 3. S, IKNERAIE. ..
%u'l'/\ *E *g%é NLP g%

e EAL: Chomsky RISATRIR

*

*
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\ F i = 20 RHERE S B R AT sE
B A5 A mﬁﬁ%ﬁm%ﬁ

o RIRNJMER: ETAMERESITROESHIE
ByNItEAZE
- AEBRTHEMR, ke HEIE, R
R, L. W SR
R ..

BRE + 4itiERE > NP 2%
_..ﬁE_‘ﬁﬂ 2?517'--?-\ |=||_.'l?e\ *IL%E'?'SJ
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® LI A5 #EI9
25 B RiE )T

There 1s a book on the desk.

R FLB P R DU -




31£E$ﬁ%ﬁ%

> BTN Y75 %
miaiEoth:

There/Ad is/V,, a/Det book/N on/P the/Det desk/N ./Puc
LS R VRS Cha ki
S

CS ~ A fEIE (verb phrase, VP)
4F%H1E (noun phrase, NP)

N
CS/ PP /1A FEIE (preposition, PP)
o~ 22Ki%17 (conjunction, 43 Filic
fE: CC,CS)
VP NP NP

Ad V,.Det NP Det N Puc
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AFEERAEE L\ op
AF4513

NP

P Det N Puc
n .

N\
Ad V,.D
2 the desk

There IS
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< PRSI 18528
R FEEEIRRLINIE
AFEE

There |s

P__NPXVP NP
% %

PP CS
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< F AR N iE 55iE oS~
DFEREIRAEIE o Hp
aF451d PN
VP NP NP

Ad V . Det NP Det N Puc

There IS a bookon the desk

P NP VP NP Puc

~,/ N\
PP CS
cs’
~g

S



315£¢ﬁ%ﬁ%

< IRIBEIRENRFE
13, FIAREMERK P NP VP NP Puc

MUERBENER b E:s//

aF \CS/
™S
#a, Det, —
#book, N, 45; V, BT ‘
#desk, N, T %;iﬁjﬁ B
#on, P, £ X b EREFEFE—&H,

#There be, V. B
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> BRI B EDE S35 (AASMTHI NMT)
| WERITEN
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CEIE
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BFEEEX




1.6 BEMRTZE

merkezdiki ddet apparatliri bilen jaylardiki ddet apparatlirining xizmet
< hoquqi merkezning bir tutash rehberlikide jaylarning teshebbuskarligi we

aktipligini toluq jari gildurush prinsipi boyiche ayrilidu.
SR T ) E AU ERA R 43, EIEE R RIE R, o
RAEHTT ) E B AR B TR U

< madda jungxua xelq jumhuriyitide hemme millet bapbarawer.

itk \ R & R — T4,

hergandag milletni kemsitish we &ishni men'i gilidu, milletler ittipagligini
< buzidighan we milliy bdgtnchilik gilidighan gilmishlarni men'i gilidu.

28 I XHATART BRSO AT 38, £ R RRCEA BG [B1 45 A i i e 70 222 Y
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> BTG RTIE

tEEMBSaF: E = e =ee, e

m

BEHEBERERESEDF: C=c =cc, -

tRIENIHI AT

|

KIEEP ﬁ) C =argmax P(C)P(E | C)

P(C|E)=

P(C)P(E|C)

P(E)

BAMC — <7

HE
(Language model, LM)

HEIRE

;.2

(Translation model, TM)
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Zi528 (decoder), REHRBIMEFEFEE

IBSRE | ©

P(C)

EhFIRE

E

—

P(E|C)

& =M KRia)E
o B S BAURE P(C);
o M ENIFRAURE P(E|C);

® JUR B IE RIZKEIFC, FP(C)XPE|IC)RK.

& T EFS:

> U §

> SWINEGRSRENML

AT

C =argmax P(C)P(E |C)
C

#X

>

S KHRIGER) X BfRgsalF
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& EXIDRK
> BrimRn g R TR, FILA A AR
#WEN, . T SumCAEENE, BEFiRHE, ¥
5|2, WFEFEANF;
> BEAto) AR EEMIEIR, 0: 1BXFTKRM
8. SRENBEIENESE;
> ST RHFBY]: EERSS. Bifl. NEA
REHE, FHRAIE, BxRLsE,
> IR AEEESAMNBREERENES,
ERETEAYN. TENIBIRIKR,
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