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[Reproduced by permissien of the Reockefeller Foundation Archives]

March 4, 1947

Dear Horbert:

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

One thing I wanted te ask you about is this. R most serious
problem, for UNESCO and for the constructive and peaceful future of the
planet, is the problem of translation, as it unaveidably affects the
communication betwsen peaples. Huxley has recently told me that they are
appalled by the magnitude and the importance of the translation jeb.

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

Alsa knowing nothing official abeut, but having guessed and
inferred considerable about, powerful new mechanized metheds in cryptography =
methods which I belisve succesed even when one dees not know what language
has been coded - one naturally wonders if the preblem of translatisn could
conceivably be treated as a problesm in cryptography. When I leok at an
article in Bussian, I say "This is really written in English, but it has
been coded in some strange sysmbols. I will now proceed to decode."

Have you ever thought abeout this? As p. linguist and expert on
computers, de you think it is worth thinking about?

Cordially,

AR 484 (Norbert N
Wiener) (1894511 H 26 H ~ otenan: Norbert B peemotons

Cambridge 3%, Massachusetbs

19644235 18 H) o
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EHFH28% (Dartmouth College) EA: BR., T4, AHE.
(RRAL T 17694E) 5% 3B 2 4 (Oliver Selfridge). BT ¥ |1 %

ANLEGEFEMIT & (RFHSIN, 1956)

Summer Research Project on Artificial Intelligence (Dartmouth Conference)
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@ H RIS = B ##(natural language understanding, NLU)2 A T £
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® 1515 = 5 (Computational Linguistics, CL)

1960S, X MIIMNEN. 19602FEEFTEIESF¥S
(ACL)ARIL, 19655FEPRitHIEE ¥ ZE RS (ICCL)RKIL, 1966
fF “MHEIESE” gHMEEZEEZRMEFERALPACHR S B

® EAIE S AbTE (Natural Language Processing, NLP)

1980S, EEITHEVMEMBREFE, NRESMMIBES T
EHNAEARESEEARFZENMR. T3P XE
S EERFEARMREAPZEELIE

NLU. CLFMINLPZFRAAIIBE FHAR(Human
Language Technology, HLT)
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6-11 July 2015, Lille, France
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At DL 2015, Neil Lawrence said ...

“NLP is kind of like a rabbit in the

headlights of the deep learning machine,
waiting to be flattened.”

A Professor of Machine Learning
at the University of Sheffield
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EWRZ FHRET- Time flies like an arrow.
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® EIES BN EAINF
. $83k: steamed bread

We do chicken right.

FAT RS HIBUR].
HMNEZHEX.

(Google Translate, 2016.11.4.)

(BER

% 2016.11.4.)
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21 EXGE

M W% 1957~1980S

>1_,|/2-E/\7|-F|' /j/Z-EE/Z-E B
> ia)a, A — T 75 E

OLZWF W3k ~1950S, 1980S~
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® LIHl =3 hEAH
25 B EEA] T
There 1s a book on the desk.

R LB PERLDLE
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> BT HRNBEE
<> XFAB R T HATREVA T
There/Ad i1s/V,, a/Det book/N on/P the/Det desk/N ./Puc

<> NGB R FHAT RNRE Wi

S
s
S PP
VP }\I{ /\NP
N\
Ad V, Det N P Det Puc
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SRI|\ERFRIA)TFEM, P NP VP NP Puc
) FH 1a] A0 A2 Rl R ) A \Pg CS/
Ehﬁﬂ%%m%%ﬁ? ~_

CS
#a, Det, — ~g
#book, N, H; V, FiT
#tdesk, N, =¥ %L,
#on, P, £ X |k EEFEHE—EH,

#Therebe, V. &
ETHNBINLPHZERNERTE:

15107 ] (?Xlﬁﬁ‘lﬂ) > AIESTT > BX S GAX
iﬁﬁg) > i3 .=.$bj?.
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GHEFESHT: E=¢"=¢8,-- €,

‘I% =

p”
>
b

i

IR ERIESATF: C=c =ccC, -

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

P(E)

H S
(Language model, LM)

HERE

i'E

(Translation model, TM)
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p(C)

*=4

iz i
p(E|C)

E
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X B 1) -

® [HiTIE S AR p(C);
® fH i EER AU p(E[C);
® [RIRFIMIL FRIXIEIFILC, Ep(C) X p(EIC)EmK.

®TEE%:

> U §

A

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

LS

R AHRIGER) T BfRgsalF
> SHINEGSREL



2. NLPJF E8LA

AN L o= o Qeadk humans have a total of 23 pairs of chromosomes .

WA T PR 3E HJehn RAETE australia reopens embassy in manila

i E KBE FAL B K B s growth of phone users in mainland china to slow

ANAE N #E3 BETL 4R KL IR diplomatic staff will take the fifth plane home .
¥ piEE EE =T N iy B4t P us freezes transfer of 3,000 troops in south korea

WkBH BEE NBA [ 1812 Sk 2 K ft  yao ming feels nba stardom comes too fast

XU VE ) %]



MiBal ¥+ it T L H — X B
FRIBFS: £ 2+ b G — & B
, ! !
FRIBEDIE: On the desk | |therels | | a book
I>ha%<
1B There is a book on the desk

HIBFE: There is a book on the desk.
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&l (perceptron): —2R43r3R

® k-IT 4B (k-nearest neighbor, k-NN): 22 %432K |a] /3

® fh

£ Bk (nawe Bayes): %3R4y

R[] it

® JuSEM (decision tree): 22K432K A [

® ¢

® 7:

® [

K (maximum entropy): £343

3 ]

= [a &= HL(support vector machine, SVM): —2R4p3R
® %4 FENLI (conditional random field, CRF): FHiRiE
/R A] FAERL (hidden Markov model, HMM):  ¥xiE




2. NLP7F3E8LAE

FHiIRTLE:

® X {BEH17 -

$CRF++ (C++iR)
http://crfpp.googlecode.com/svn/trunk/doc/index.html

<-CRFSuite (CIEEMR) -
http://www.chokkan.org/software/crfsuite/

MALLET (JavahR, BRABNLPTEA, BESK. FBilnE
Sl ARa S B EE):  hitp//mallet.cs.umass.edu/

<NLTK (Pythonhiz, BRARKINLPTEREAE, BRZTAEREM
MALLET 33 B K Python#s ). hitp:/nitk.org/



http://crfpp.googlecode.com/svn/trunk/doc/index.html
http://www.chokkan.org/software/crfsuite/
http://mallet.cs.umass.edu/
http://nltk.org/

»

2. NLP7F3E8LAE .

® DIMER433E8E: hitp://www.openpr.org.cn
® YT FFEEHL(LibSVM):

http://www.csie.ntu.edu.tw/~cjlin/libsvm
® RO /RAIKERAY. nhitp://htk.eng.cam.ac.uk/
® 5 KK:

<> OpenNLP: hitp://incubator.apache.org/opennip/

<> Malouf: http://tadm.sourceforge.net/

< Tsujii: http://www-tsuijii.is.s.u-tokyo.ac.p/~tsuruoka/maxent/
<~ 3k 5K http://homepages.inf.ed.ac.uk/lzhang10/maxent.html
< PREERRE: http://webdocs.cs.ualberta.ca/~lindek/downloads.htm



http://www.csie.ntu.edu.tw/~cjlin/libsvm
http://www.csie.ntu.edu.tw/~cjlin/libsvm
http://htk.eng.cam.ac.uk/
http://incubator.apache.org/opennlp/
http://tadm.sourceforge.net/
http://www-tsujii.is.s.u-tokyo.ac.jp/~tsuruoka/maxent/
http://homepages.inf.ed.ac.uk/lzhang10/maxent.html
http://webdocs.cs.ualberta.ca/~lindek/downloads.htm
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2.3 NI FH 245
O HFMRA N E BB 571d

(Character-based Chinese word segmentation)

Nianwen Xue(EE23) and S. Converse, 2002,
The 15t SIGHAN Workshop.

EABE. BoRdEEERFNSRAE. ZHEA
N, BANFEME —NMEERIANERNER S IEE — e
pRE AL B (B EAL) . RESNFEREANMAEL: HHE
(B)~ wmm®1M%Eﬁﬁ@mﬂ@)ﬂV FAF
5B —4F 2 B L .




2. NLP7F LA
(1) ¥/ TR/ B/ A -t_féa/ HI LB N3 B -

BAE L FET .

=

Nad

(2) F/B ¥3/E /B jau/E B/S #/S 1t/ L/E K/S /B I

/E N/B #J/E H/B WN/E #/B F=/E &/B {E

IM 3£/M JT/E . /S

EFIETREF, XA KRG R RHEEAT 17 AL

/E /B T

L%y, RE—PMHREE, ReEGFUrTHE, REFS5F

ZENGEREREE, B3—AHE/

E X BEERERAR T RER
>T A

® TR EMNL (SVM)

® X 14FENLY (CRF)

VHITRER, RIBREFEN




2. NLPF SE#BEhA
BT RGN IA(CRRABNIRAN G E: FIIFRT

Yia Yi Yi+1
® = A,
g ORFAEZEEL
1-1 | I+1 ®%m

p(Y | X,A) = Z 1)()exp(kj -F (Y, X))

ZX)AA—HE: Z(X)=2, exp(;-F(Y, X))
SRS Fj(Y!X):ij(yi—l’yi’X’i)

1




2. NLP7F3E8LAE

/B ¥/E /B RIE B & #H 4L ......

TB,E,I\/I,S?

« UBIZHIRE n A (0 n=+2)
. R T RIBR D
A A

DA

Urheen ;X1&

http://www.nl

SR RS

pr.1a.ac.cn/cip/software.htm
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(2) fih =
(3) A
(4) b
(5) 1

(6) 1
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2. NLP7F3E8LAE

@17 Y ;H I (word sense disambiguation, WSD)

(9) e HEBLITEAK.
(10) fth H RFFT 1% -
A1) MFTH 1756+ 55
(12) WITHE=E T -

EEE TR T

(7)

(8) M AT w5 & JLEN T

i

R 5 ANFTALIE .
13T 1 — a8k
MEdE AP apis

(13) /¥R 1 H

11

(14) fthFT 7 HIRIK
(15) A ABT =22 B 5K,

(16) i AFT 92
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’@%J%%Xm BT XX HIFF

-2

EAR ETXER: i,

b

FMAREAFANZENH

’ /1\ EYJ‘['EJXX—J‘/MI _J H,JJ:—

.

b

!

0

/

=

/w

ETFX (%i%) 1+

DA

NG, R, ﬁﬂ%ﬁa

Hia B RBUHB T .

f/P 1R/D =/V 5/C A/N #T/V ZiE/N . /PU
-1

+1 +2

> F YRR 1784 R (bag of word, BOW)EXFi[5]
—"IEW%*”(vector space mode, VSM)

>45r36eg: DIMEN. SHRENIIA(CRF). &KL
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O 3L A 433 (text classification, TC)
> WARR: VSM

-

From: xxx@sciences.sdsu.edu
Newsgroups: comp.graphics
Subject: Need specs on Apple QT

[ need to get the specs, or at least a

ery verbose Interpretation of the specs,

/ =
~ /

‘,
O O O | O] W O

iz ,
O N O] —| -

baseball
Specs
graphics
references
hockey
car

clinton

unix
space
quicktime
computer

+ fi/RZRE(RT HI)

1, ift exitsinD,
.. =
“ 10, Otherwise

18] % (term frequency, TF)
@i = Ty
= Iog —

BIHESCRYIER: @ =100

(inverse document frequency, IDF)

TF-IDF: o, =tf ><|Ogﬁ
@ =y df
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> NEHER FRBFRFZRIA)

TTEAHL x8
IBM. %% . GoogleZ& o HA2 MR bn SR T8 A

—H#HtEHBFE LB THEILA 16 H 78 Jb 5 B AR I e 44
HIERTFRHETE BHOLE....

VA& ERBART Ml BhLBEARTEIE
HEEK ... N AR A=t k)
R AT EIL A — = 5B 2 HEER XX ZF




2. NLPJF E8LA

> IRCHEN. R C R AR
» POS-1 g:y'éi
> ﬁﬁﬁ?z 4» T:gcg);isng — POS-2 SVM EnSs((:acr)rr]:Ie
* X
° .E1_§-II_.\ |:|l|_.\i » POS-3 MaxEnt
* CHI (Chi-square statistics)
> S e/igt -
¢ SVM > Unigrams II;Ia'lie Base-3
ayes
° Jl_l\l]-l-;aﬁ ------ Base-d Ensemble
° QH/\/\géﬁ’E 4 T;g(éisng \—> Bigrams SVM » Base-5 e
v Base-6
| Deg:;?ﬁgcy —» Dependencies ] MaxEntv Base-7

R. Xia, C. Zong, and S. Li. Ensemble of feature sets and classification algorithms for
sentiment classification. Information Sciences, 181(2011): 1138-1152




2. NLP7F3E8LAE

o Hih{FrS:

EHIAS > &SRS > FAMARE > BRET > EX e
T > REAESH > BELTIAR > BEXRIRG) > B

CoOL: 0 CcoL: 1 TAG
PO5:-4 He FEF B-HF
PO&:-3 reclons VB B-YVF
POS:-2 the DT B-HP
PO&:-1 cutrent JI [-HP
POS: 0 deficit Iy [-HP
POS+1 wrill D B-YVF
PO&E+2 TATTOW VB [-MF
POS4+3 to TO B-FP

1

THERR + 7RE

Feature
= Sets

Eestirnated
TAG
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3. AEEIFENE
3.1 = X,

O MBI
® M T EMIR a2 f Loy
xlxﬁﬁkﬁﬁm%ﬁ% :
. ~ W, jg;[y . X, i
. b%ﬂﬁ_"ﬁ 1 Synapse}
o fRBERE, EENIERERE
.y NHH

. FrgoR. Y= f(We X '+b)
W ANBUERE; X NBAHER, X' A X KEE.




3. RAEEIFZEMNH -

® 125 N 2% (1982, Hopfield#¥ 2 M % 4% &1 : 1084, ik % B 18] &Y
Hopfield#¥ 2 M 4442 &)
- FRAMZ T )
- i B & TN R FE — N HE X
- gt RE AR, EEETFHASTHAN

Layer L, LayerL, LayerL; LayerlL,



3. REE A ERN A

Output Layer

> BT RERIEZR)HE ML
RS S R IE I GREEAR, 3 | aeane
EITEMNREHITHRE | SR

(learning) R e w | ISan

> 2006 F G. E- Hlnton (EI,_':.IFﬁ)_?'—]:: HiddenLayerﬁ W NINSZ e

AERZIRIFRZE S

(restricted Bolzman machine) i
HTEREMEIGTE, & .
S FE RIS L34S T e =
_ v o s . utomatic
> 2009FDNNTEIEF IR AP IRT Speech

PRI L Recognition

A Deep Leacning Appeoach




3. RAEEIFZEMNH

NLPRE FH RO JL P4 -

® HiHHE: 4%
® EI L M 4%

® (iHIF

)

S I A%

® T M 4%
® IR M 4%




3. RAEEIFZEMNH

3.2 lA| A ERR
® one-hotid] X R E::
)
AR | EAEE

m) R e W) 5t AR
WRAFHERF — — T AR

RPN Z 18] KA U AR N0 !

o m o =

Soo .S

=




3. RAEEIFZEMNH

MR- SR RERR

itk T
JIN B 0.247 [0.25
* i . PR 0.15| |0.12
o 0.42| l0.39
o A 0.51| |0.46
o TA = 0.211 Lo.26-
Y ° fﬁf .o =
REX Y

(RGE . B AL SR A A




3. BRSNS R -

V e
] 7 01 L € RP*V
o0 0 o0 X
o/0 0 o0
L= 00 9 o0 0
o/0 0 o0 :
= _ 0
ik ... B L 0
ol D

® JEEFIRA look-up table

SFLA e — N1 Hone-hotR 7~ e , 15 21% 18 B 4
P ISR nERIA : x = Le




3. AEE I HEMNH -

\V e
~ - 0- | = RDXV
o0 9 o0 X
o0 9 o0
L= 0|0 9 o0 0
o0 9 o0 :
_ _ 0
MR ... B W 0
ol D

® RAFRAMIRV FiAEELERED HFHE::

- VHIBE: OYISGE|FIAIA; QWA TREAH
KA OHIVAMREFERIA .




3. RAEEIFZEMNH -

e
- v - 01 L € RP*V
o0 9 o 0 1
o0 [ o 0
| = o0 .- O ... 0 O O
o0 [ o 0 :
. _ 0
MikR ... B EHD 0
ol D
® WA[E 3L ?

— B E RBENIE, AR5 A RBLAL A
FIFMERIE (e.g BMAWIESEERRE)




"R =
3. REFIFENH
@ £ ¥ 1 [8]38] B 7 = [Collobert et al., 2011] I

> &k ENE LS — A E
> )ﬂ k%ﬂ;}%%ﬂi)l]%ﬁu{hig@% Features Learned
o KN K T BAE—ANF 2 K Anég ki Bphrt,
A Hy LEA7]
« ¥phrist B i mEHH4E, AN ZRMEHHA LS = o the  ma
c BH NS EERIF/HTY, RTEZIBERATH
—NEFHARETHE
o T 2 F ] 69 E REALE AR AR F 69 5 — A8, F2]—A R B R E&phr-
B RBI6GITH T
- AEEF A A B (ranking hinge loss) YA %k K&, £ EHFHT
EJ LR BIFST K1
c HZMR BB KFFIHE, ERARGOEFBNTAFINEREEEN
SR, REZHENFHAFHEARE, KdmtfiE 48032
TR FAALNEE,

[Collobert et al., 2011]Collobert, Roman et al. 2011. Natural Language Processing (almost) from
Scratch. J. Mach. Learn. Res., pp. 2493-2537




3. RAEEIFZEMNH

ﬁﬁﬁ‘mj A I‘H—Jiﬂ H‘Jjj“f‘% - p(on|cat, sat, the, mat)
EERAEE (CBOW)
> AR AR 6973 &) & BL4E A AT B 1R SuM
B, FTEETM & 8] 18] 69 48 &
> 4% skip-gram B2 A& @i ggv %
o 1838 S0 9] 4 e o e e

[Mikolov et al., 2013]Mikolov, Tomas, K. Chen et al . 2013. Efficient
estimation of word representation in vector space. arXiv preprint arXiv:
1301.3781, 2013

<l

-

Q@ H B

» skip-gram with negative-sampling (SGNS) vs. SVD

[Levy and Goldberg, 2014]Levy, Omer and Yoav Goldberg. 2014. Neural
Word Embedding as Implicit Matrix Factorization. Proc. NIPS
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% body part

\ ‘ ¥ food
city h . | ‘ s
T oy s travel : Esk, .
2. Py JERTAT o0
..V’
w- BRI .

RS, BEOSHERSES, BUNTRRE—E,
FEAERIRE R th B AR IR 575 |



3. RAEEIFZEMNH
3.3 A FIBN TR

Question Answering

Text summarization W
Machine Translation
1)
°0) oF AR
%

Composition function:
Addition / Multiplication / RNN /RecNN

00 00 00 00 inx
t 1 t f

the two young sea-lions NFEFF




3. AEE I HEMNH

\ ‘ Regression Path Duration
Saccade Regression

: \ 4
T%/ knight attacked the

Fixation First-Fixation First-Pass  Total Time

[SU rprisal(z,) = —log(P(z¢|zy, ..., -.1}_1)}]

The Dundee human reading time corpus

Reading h Sea-li c Surprisal (157 5)
time/word the | two | young | Sea-lions | too POS tag (i)

CCG supertag (i8%)
Word length
RTgopast | 27.2 | 138.7 | 178.4 426.1 | 180.9 | Word frequency

RTfpass 27.2 | 138.7 155.5 314.8 169.3

RTrb 27.2 | 138.7 155.5 339.2 169.3




3. RAEEIFZEMNH

[‘ ‘] . POS tags Embeddings

CCG supertags Embeddings

|

Composition function:
Addition / Multiplication / RNN

L}

Attention model

t ' Surprisal

o0 o000 .
I I I I ;attfﬂtiﬂﬂ(:ﬁ}:ZiE:L'wﬂzesmjé

the two  young sealions
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Pearson rank correlation on SemEval textual similarity datasets. The bold scores in each row are the best result in the
PP model column and the SCBOW model column, respectively. Base denotes baseline model.

. ‘ PP SCBOW

Additive  Semeval-Best |\ —por g Basc ATTSUR ATT.POS ATT.CCG
MSRpar 0423 0734 0476 [ 0.487 0429 0425 0414 0.410
MSRvid 0.505 0.880 0774 | 0.801 0.620  0.666 0.702 0.734
OnWN 0.634 0727 0714 | 0724 0.687  0.680 0.695 0.696
SMTeurop 0.527 0.567 0.481 0.504 0537  0.549 0.538 0.552
SMTnews 0.476 0.609 0652 | 0.659 0523 0524 0.541 0.557
2012 Average || 0513 0703 || 0619 | 0.635 || 0559 0569 0.578 0.592
FNWN 0.286 0.582 0476 | 0.503 0378 0370 0.383 0.392
OnWN 0.518 0.843 0738 | 0753 0.584  0.627 0.609 0.583
headlines 0.649 0784 0733 | 0.748 0.693  0.705 0.704 0.711
2013 Average || 0.484 0736 || 0649 | 0.668 ||| 0.552  0.567 0.565 0.562
OnWN 0.612 0.875 0812 | 0.820 0.686  0.713 0.705 0.693
defi-forum 0.360 0.531 0.540 | 0.553 0400 0411 0.406 0.421
deft-news 0.706 0.785 0739 | 0746 0724 0735 0.726 0.733
headlines 0.647 0.784 0707 | 0719 0652  0.655 0.666 0.668
images 0.583 0.837 0.805 | 0.808 0.660  0.667 0.733 0.761
tweets 0.648 0.792 0769 | 0.776 0708  0.689 0.754 0.723
2014 Average || 0.593 0767 || 0729 | 0737 ||| 0.638  0.645 0.665 0.666
ans-forums 0.356 0.739 0.691 0.694 0.476 0.514 0.491 0.512
ans-students 0.677 0.788 0781 0.782 0723 0722 0.715 0.732
belief 0.570 0.772 0773 | 0783 0.584  0.591 0.600 0.603
headlines 0.672 0.842 0764 | 0773 0713 0723 0.720 0.727
images 0.672 0.871 0837 | 0.841 0740  0.746 0.773 0.787
2015 Average || 0.487 0802 || 0769 | 0775 ||| 0.647  0.659 0.660 0.672
answer 0.339 0.692 0.670 | 0.673 0398 039 0.379 0.391
deadlines 0.642 0.827 0.699 | 0710 0.683  0.700 0.705 0.701
plagiarism 0.615 0.841 0.802 | 0.819 0708 0711 0.736 0.736
postediting 0.747 0.867 0.828 | 0.831 0708  0.703 0.700 0.706
question 0.487 0.747 0535 | 0.559 0.580  0.627 0.623 0.652
2016 Average || 0.566 0795 || 0707 | 0718 ||| 0615  0.627 0.629 0.637
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Pearson/Spearman rank correlation between atten-
tion by our models and human reading time. The asterisk
means significantly for p-values < 0.0001.

RTfpass RTgopast RTrb

ATT-SUR  0.399%/0.228* 0.381%/0.199*  0.401%/0.234*
ATT-POS  0.385%/0.307*  0.370%0.268* 0.386%0.302*
ATT-CCG  0.430%0.347% 0412%/0.306* 0.431%0.342%

TheDT twollD young[JIN/MN  sea-lions[NNS took WVBD notRB theDT  slightest|JTS interestNN [N omur[PRPS  amivalNN ..
NP[ob]N NN NN N (S[dc]]NFYNP NPNP  NPub]N NN N (NP'NEWVNFP  NP[nb]™ NNN .

SR-STUR: The two VOUNE _ not the slightest  interest in our arrival,
SR-FOS: The two young sea-=lions took not the slightest  interest mn _

Figure 3: An example sentence from the Dundee corpus with the corresponding POS tag and CCG supertag, together with
heatmaps of human first-pass reading time and attention calculated by our models with surprisal, POS and CCG, respectively.
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System 03 (dev) 04 05 06 Average

Bahdanau et al. (2015) 25.65 28.94 2513 27.86 26.90
Luong et al. (2015) 27.63 30.02 2642 2872 28.20
Ours 29.85 33.08 2895 32.31 31.05
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X. LI, J. Zhang and C. Zong. Towards Zero Unknown Word in Neural
Machine Translation. In Proceedings of the 25" International Joint
Conference on Artificial Intelligence (IJCAI), New York, USA, July
12-15, 2016, pp. 2852-2858
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FIRE, AFHE—RBar/MI, HiERE.

XX 1¥3X(Google Translate, 2016.10.19):

Lady wearing a very decent, elegant manner,| his

arm hanging on a dark yellow bag,right hand
a white dog,|is|said to be Belijing Pakistan.
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XX 1¥3X(Google Translate, 2016.10.19):

Lady wearing a very decent, elegant manner,@left

arm hanging on a dark yellow bag,right hand@
a white dog, is said to be his wife. |
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"he lady was well dressed and elegant.
Ot zEH FEE - MERANEE, AFHE—RAl
SR

Her left arm hanging on a dark yellow bag, his right hand led a
white dog. o

IR/ R A

She is said to be the wife of the Secretary.
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People go to west, | go to east.
- LIU Bing, University of Illinois at Chicago
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http://www.nlpr.ia.ac.cn National Laboratory of Pattern Recognition
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