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Neural Machine Translation Method Based on Sentence—level

Contextual Content

Yang Jiao
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Abstract: Traditional neural machine translation methods use word—level context to predict target language translation while ig-

(School of Humanities, Shangluo University, Shangluo

noring sentence— level context, which is conducive to statistical machine translation prediction. However, because the theme of words
often changes dynamically according to sentence meaning and context, there are complicated situations such as polysemy. This will
lead to inaccurate translation. Therefore, the convolutional neural network is used to represent the sentence— level context as a po-
tential topic representation, and a topic attention model is designed to integrate the source sentence— level topic context information
into neural machine translation methods based on Attention and Transformer. Experimental results show that the maximum BLEU
score of the proposed method is approximately 40.

Keywords: machine learning; convolutional neural network; machine translation; latent topic representation; contextual content

0 3%

FET 518 B9 4 i ML 8% B 1% (phrase — basedstatistical
machine translation, PBSMT)" 1 #h 2 #1 #% B % (neural
machine translation, NMT)" ™ 7E Bl 3% 15 55 vh 24 > £ 85 B
FIE TR, RERAE T XS, A%
R LB 2 B 58 4 $2 1T 27 2 4 A~ B3R /Y [ € A . DA
B AW IR 5 A AL ] R, AR SCER e, i R
AR 519 B R SCah A8 M, T A 2 w0 i BE I 2%
MG, T 2, B ERBUTEAR R B RO T AT
FHRET, EE—DRIELE—D0 TP LUF 2438
SR, BUA I NMT 254 HOCTHE 5T —A4> B AR 1 AH 3¢ 1 I8 17
RETFXER, MARTRETAFHREFXWESEFL.

R AW LI F 9% FF SCRBER N G, X R 8 S
BT, JFRT T — A E SO B AL, B2 ) B
TR R R AR E AR NMT g5t 9, LU H bRia
WMAE J1. ik, BT U 2 M 4% (convolutional
neural networks, CNNs) B—A~254K, ¥ EA) LAY &

Wi EHE:2020-06-05; {&EBHI:2020-07-06,

BUE B RN WA F B E /R (latent topic representations.,
LTR™ ., SR 5 AR 5 3m) L ScR B8 LR s>, AT
BT H0 B AR B RS A R S . AR S AT
MIETARMAEN T IERNSMA BS54
AP LTR, 58 5 32 8 2 10 AN 2 1 B 09 (] 5t % 28 LTR
SEIE R A v, ) B X Y ] 0 1 SO AT A TR 2 SR
HIE B .

1 CNN BT

AR S, FERHT —F CNN A&, B3 T4 F
P T SCRE EEE R, AT BARA 2% CNN Y 4
g5k, E 1 TR

% B F) CNN K3 B 2 e =Xt B S 38035 38 o) &= o,
X ROy LTR, 51848 CNN 48 T3 284F 4 R . 78
XU SR % 3 2 MD 4eqE i, Hitk, ok
{EA AT A R 4R L MD 4 ) . 32 A9 CNIN 45 25 4
I
L1 MEEHRHENE

v, € R” 58] T8 j —th A TEAHXT W D 4] )

ESTE BEVE4 A RBI2E3E 4 (2020]M—630) 5 B 75 45 41 FF 3£ 4 (2019M039) .

EE-N: 9

W (1987 =) Zx , BRVG B I A PO B0, 32 %8 I B i B0 A B A0 O 1) O BF 5

SIAER A W TR TR ET CRAER BN GBIE E 0] iR LI A 5 #5. 2021.29(1) : 194 - 199,

BB M www. jsjclykz. com



%1 ¥

Wy BT AT T SCNAE R ML BE Tk - 195 -

Input layer

X X X X . X, //// Convolution layer

T T T U Output layer

Max-pooling layer

S~

IDXL dimensions = ?
| of sentenge........__.._.! iy e g
| i2M convolution filters! M row-wise max opera

S

B 1 Fri Ay CNN #8454y

o B, KERN T WATHERRNDX]T MEEEM, X
BB TRE LRE NS0, BENE T HREENE
7.
2 MEEMPHERE

B 2M AR AR A, B EEAS W, e RY (1<Km<
2MD T M B ASESATE O, PAERELIE R, W
K (D Fim:

Ly = Relu(W, « My 4, +5b,),1<<d<<D (D

Hi: b, € RE—DWMAET, My ZA RN 4
—th 3| {d+r—1) —h iR, B IR N A T
AHBEM ) BAFTREW 1, AR IEm & L, = (LY, -,
Lpy € R”, T AT 24T 5 b g 5 U8 32 R0A5 B I FR1E
Il fE L, KUK 2M 3 2858 7 M Az SURAE B L, 3
L= {Ls Lys ==y Loy}o

HE, FEEBNY CNN WA F42BE5 b, BT iEas
XTI A 1) ) o A AL AT BRAT . TR 2 X R B I ) AT .
TE I 28 2 3] 4 A R A A IS 25 58 T A 3R Y R 4 1R B . 1A
o BV A S5 R R MO T ) G BT SCT AN S2 SR S 1 )
LR WAE UL, — A RRAE A R AT BRI 4 T
25 ()T AS S DA J5) 38 BRI [ it v 2 ) 1Y), Ak, AR BE ST IR
T —AREITH TR AE 51 CNN 454,

H5E 2 () PHBAEREHL, KE T WA THER
T XD R, WOREFERE DX R, WE 2
(b)Y Fi7R. B, B4 8 25 30 A A Hi B 3wl fig A P 4R B,
1.3 FRANEXLE

e L WS AT BT IR, 1l (2) FiR:

P, = max(L,, ,L,,), 1< m<M (2)

25 B R E W )y Po P= (P,, P,, =, Py}. {&
=, SR AR ER I F Lo, F1 Lo, L3RS D 4 £/
R & P, . 58F 5041 5 i R A LL 783X B0 A
D 4 = BARAE [0 i P, R FR A F P R, N E
BRFAEAE . BT RN, R 3o B T o A R B
BERMEE S . MR, FEA K EFRR DT RS E R
A NMT 484y,

1.4 MEEMPHEEE

X tanh EEN T P, LA3k4S LTRT, ., HiE =
(3) i
T, =tanh(P,), T = {T,,T,, Ty} 3

O KRB

JXD Matrix
Xl ] L2 L
Xz | | T
X3I I T1 P
2 1
X‘l ! | T, P,
3 2
X £ e
X6| | 1 | T P,
X.Il I 1 T
M filters
Max—over—time plloling
____ DRTARMIETHMONE
! I
! I
| X |
X, |
! I
! 28 I
|
| X |
| x |
[ |
I X I
| I
e :
| I
| % |
| I

JXD Matrix
(b) JXD By NFERE
B 2 7R [ g AR R B X L

TRIZHH LTRs, fEH AT NMT B E£8 EF

Itk 2 T EAIZE A (O Fis .

=AW W,y \Wonshy 16y oo sbou ) (4)
2 AFREBIZETH NMT
2.1 £ F Attention ¥ 28 £1i%

FEX—TH, 5IAT —4#TF Attention i) NMT # #l
(ANMT) ¢ ) I §HiE 100 44 45 90 4] 7 4 32 48 T 31
W, MG SCER (6] mIam, & el FE 085t REC,, Eid
il PRS0 09 A A5 2% B BOIR 28 S MSERT R S B AR E
Ly ds dld (5 IHHRECRS L S

S', = REC, (S, .E[y,, D (5)
o, S, AR UG BRI bR SOREE O J2 A8 E R L

HER.

S5 MRAESCHR L7 nrg. WL R B S gl S
RitE A T, FEN DB A ERX AL E e, T
FI LTRs AL AR A4S 2] £ 80 FF 3Cm & #3W o, sk
(6) Ji7s:

en = wvitanh (ul’, +WIT,)
JA; _ e?ip(s,f)

1 23;1exp(e;’ﬁ:)

6)
=D AT,

B UL, NMT 0 H A2 A — A 5 054 2 A R Y
BEriE P51, AR ™A R AR EETE, 522,
TERES o A, EHUE ST LRI EN. Hi,
aE A e [0, 1], XE—-AT1EmEY . HTErRALE
R —A B AR EIACUR 38R S T I B .

A = sigmoid(w,s”; + u,cl) 7

X (D iy w, Mou, BET S ERKATER

BB M www. jsjclykz. com



« 196 P A 5 45

529 &

B2 7 o N ot ol N G 1 (I S 1 D WP
RO MR BF SCrm ] /RS REC, B8 B A
BRI A R AR R T 8 B SO i, R
Scik L7] mrgn, ®LAJHJE GG B SCm & o AR ROIR 25 2 Y
' R (8) THE YT A REORA 5
2z, = o(Wc, +W;T§,T+u;s/,)
R =W, +W el +us'D
s; = tanh(W_ +W" c;}I'-O—R,-@(us/,))
15; =U—2)0y +2,@5,
BJa . BB AR RIS S T HE T —A- B iR id
v HESS, [ I ASSRT A MW BARid E Ly, ] FIPIA B
N Ficl s M (9 PR
P(y, | vy <<i,x)oo exp (Ltanh (LE[y, ]+
Lo, +Lic!+Ls)) (€))
Hep: L, L, L., Ly ML, B¥EHEME. TE, BT
AN FE R BT SCHa) el Z A, T A TR I A A A B g
RE s B #escik 7] iy R IR RBOIRES 5.
2.2 EF Transformer §J NMT d1 fy 5 5
TEATT R A 21 a0 6 5 i B9 CNIN 4R 2 BLA 1Y
NMT dr, PLIE 2> LTR Mee. AF5 6 A% NMT
H} 3T Transformer i) NMTH! |
G, P A CNN R 2 5 45 A BRFISE B . JA an ALJE
WA A LTR 730, Hw, &AW 2 k5
(multi—head attention) ¥, 2= 3EFHj—MHE4)ZMH
PRAs iy £/ B SCROR . 5IERA W% BT CRR T
AR EG . BT R B R SCEROR Y I E TR IR ) &
BER, AT®EESWN. 55, F80 5T 30w &G 3R
) B SRR R T 00 A bR, I 3 R
Output Probabilities

(8

Linear

Add & Norm

01

L

Multi-head
Attention

| Multi-head !
\___Attention !

Add & Norm

Multi-head
Attention

Multi-head
Attention

Input Output
Embedding Source Target Embedding
D D

Positional Encoding Positional Encoding

K 3 % T Transformer f) NMT [ 2% 45 44

R E, i a CNN B e G AR T 3842 >
LTR 74, RIG T s —HsEx (K, V) = { (K,
V), (Kyy V), ooy (Kyy Vi), HTEMRIGET, £3LH%
TR R E Q. KAV M HRE RN H K.

(Q',K".V,} = {Q W, KW, VW;} (10)

EXE (Q, K'y, V') B4 h—th D> FEBL A,
HFAE R, (W2, Wi, Wi € R A S, R
PEscwk [7] wrn, 494 B8 25 el g 8 R SRl AR
1) Fmw:

QK"
Vd,

BJE. ¥ H Fasm s py 328 R 30w i 30 Y 61 B
()26 E A Q.. MR SCHR AT A, B8 T & Q M
JRIG B BRSO Q, #H TIE kM, WA 2R R
T —A e BE R, w= A2).

P(y; | y-;sx) oc exp(L, tanh(L,O,+L,;O,) (12)

EXWL,, L, ML RFEREHEM.

2.3 BRXFEERT

S5 30 A b, A SO 9 LTRs 3 3 fif &
Do 2 Xof Y 2 R E AT B U R AT, 3 T BE AR M B R G B A 3] #
B LTRs gl i) E8AE B . b T3 —% 7 I8 328 0 5L
PE. BT — I GE R E R SR S % (TF —IDF) 1Y)
BREBRR TR BRI, KER T, AN T8
MR X, IR X, Ry e =, 1158 TF—IDF T1I,
m= (13) fis:

;. | G |

TI, = 22 Xlog —————— 13
J .]H >< 08 1_._‘;::11 Exk‘ ( )

EXEF, n, FKRWMARTFd, T j—th DR
HEWEG | G| RNGHREPFEESN TS | g:
€ X, | RINGHIE P E &R « WIEATTHEEE. K5
PR 2 E A b (SRR 40%) B9 TD—IDT i, 4 H:
A R, B — A3 T FA.

H5UUARM LTR Mk, T &#F TF—IDF Jrik 8=
i, AR B B E /R (explicit topic representations,
ETRs). ix/G. M ETRs FI4CE IAEM LTRs 31, 3f
B A R RN EA ) NMT (R R &5, LU 5 f PR B0 19 7%
BXI5T.

2.4 lgRs

P B X B ROC T B NMT J& — A~ A5 B AL A7) 150 56 I 25
M EEEEMERESE, 52, BR2%S LTRs 1 #
B, MAERM2ES . HiRMUL, ik 0 XRS5 MBEHEHS
B i g R T LTRs B H . —EHINGRH ([
Y1 BB EECOEX (D

T = 27 D) log Py, | yossasop  (14)

. 4R X LR T R — B (0

7 ) DMEAE—HINGRE { [, »* D=, BARAT LIRS

O = softmax( )V" (1D

BB M www. jsjclykz. com



%1

W W TR RET SCN AR E LG Bk - 197 -

(15) FIR.

T sy ) = argmax,  T(G,p (15)

3 XWEITM
3.1 BIEES5EE

33 BT R R A B R SO A X T AR 1 B O T R AT TR A
—AFF LDC ¥ FiFE (ZH—EN), 5% —AHTF WMT’
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3.2.2 }T Attention i NMT [y 1EfE L

e —4 ., $EfL T3 F Attention i) NMT (ANMT)
IR PEfE LS B, JF 5 PBSMT™, TiNMT''”, SFLTR'*,
DWCont""", LTR #4177 lL#%.

F£1WRT AR FEAENKXE LRFIFEERE. ANMT
12 .55 b PBSMT i i 3. 87 4~ BLEU 5., #H] ANMT
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%1 JFZH—ENRFEER
ZH—EN Dev(MT02) MTO03 MTo04 MTO05 MTO06
PBSMT 33.53 31.22 33.19 29.63 29. 65
TiNMT 38.11 35.98 38.18 33.89 32.82
ANMT 37.78 35. 64 38.03 33.11 32.42
+SFLTR 37.65 35.79 38. 14 33.37 32.76
“+DWCont 38.01 36.12 | 38.46 | 33.94 | 33.15
+LTR 38.73 36.67 38.94 34.87 33.66

BeAh, % 27 H T EN—DE {45 B9 B 45 R A & 40 A4
FiEE (5 ZH—ENAE5MIED .
# 2 EN—DE Bi¥45 5%

EN—DE Dev(tst2012) tst2013 tst2014 tst2015
PBSMT 15.21 17.13 15.43 17.67
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+SFLTR 17.16 20.48 18.54 20.92
+DWCont 17. 64 21.12 19.71 21.16
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2 3 T Transformer ) NMT B¢ 45 R

WS
4R ek newstest | newstest | ¥ Speedl | # Speed2| # Param
2014 2015
Existing NMT Systems
ER[11]] GNMT 26.3 N/A N/A N/A N/A
CHER[15]] CONVS2S | 26.43 N/A N/A N/A N/A
Transf
NSIOTRE o7 | N/A | N/A | N/A | 65.0M
(base)
SCHRL9] ;
Trans
FSOIET g4 | N/A | N/A | N/A |213.0M
(big)
Our NMT systems
Transformer
27.25 29.08 9910 181 97.6M
(base)
+DWCont| 27,81 29.57 9021 175 116.9M
+SFLTR | 27.51 29. 39 9837 181 99.8M
+ETR 28.10 29.71 9412 179 109. 4M
7!5)'( +LTR 28.18 29. 81 8956 175 116.4M
T
Transformer
. 28. 34 30.02 4345 154 272.8M
(big)
+SFLTR | 28.31 30. 21 4015 151 274.8M
+ETR 28. 94 30.79 3875 149 290. 6M
+LTR 29.06 30. 86 3819 149 292. 6M
%4 T RNN 39 NMT Hiess 5
Test Set
4 TR LY | newstest|newstest| 2 Speedl|# Speed2| # Param
2014 2015
ANMT 20. 4 22.6 17451 328 54.3M
K +DWCont| 21.1 23.18 | 17232 321 56.9M
— +SFLTR| 20.76 | 22.88 | 17396 323 54.8M
HJ;
” +ETR 21.61 23.74 | 16943 318 55.6M
+LTR 21.68 | 23.69 | 16879 315 56. 1M

ABFGL Jr e 20 T — SN R B 1 %160

%?%%@,Nﬁﬁ¢ﬁ,um@ﬂ%fxmmm’@%ﬁ
“springfestival”, TAJE “newyear”, W4, #Hd K 6 i

S T 55 AT A Ak 56 TE T 2 AR A R mm,wi
“spring” 1 “festival” & & AL A £ 87, U “nianchu-

“xinchun”, “tuanbai”,

E S R Fl 2 B TR M kS ANMT Z &) iy
MR DE LI “neidi” B9 ERE. [IRE, VT BEAE 2 FOR IR 1)
WA, WV, PE L BOE R T R A, 0
WA RIE RS (A TR MESD i, FHiE “neid”
AL N “ KB (mainland)” 2% “PI#1 Cinland)”. B9
e, B WML SIS BRI, R KR
Bl ™ W05 BB B YA o6 . ZE4R L LTR A1 ETR
FERFEME S EMBUE, EHEME R WA R
P

”
wu

Example 1
Sre: $X R FYPH. R R W} K M ¥ MBS WA HE KO 0 WE DR
pinyin) jintian shi nianchuwu . wo hen gaoxing huo jinyin ye maoyichang yaoging . chuxi nimen de xinchun tuanbai .
# OEM R — F WM Fh ®KX.
bing zhuchi xin yi nian jinshi de kaishi yishi .
Ref: today is january Sth of the lunar new year, i am glad 10 be invited by the chinese gold & silver exchange society 10
participate in your spring festival celebration and preside over the opening ceremony of the new year gold market .

ANMT: today , i am very pleased o receive the invitation of the gold and silver trade to attend the ceremony of your new
year and preside over the ceremony for the new year .
+ETR: today . i am glad to be invited by the gold and silver trade association to attend the spring festival and preside a
ceremony for the new year .
+LTR: today . i am glad to be invited by the gold and silver trade association to attend your spring festival and preside
over a ceremony for the new

Example 2
Sre: IR 2 BW M GF SO R KN KB, B8 Kk % ¥
(pinyin) guangdong shi zhongguo neidi jingji uvL'larlgdu zui gao de shengfen . yijing shuaixian ganshou dao
WHARH 6 KR VI8 0 e
qiansuoweiyou de fazhan jiyu he yanjun ltna.hml <
Ref: guangdong bosts the most outward - oriented cconomy among al the provinces n the chinese mainland. it is
the finst 10 see the and serious challenges alike .
ANMT: .u.n.am. is the largest province in chml s inland economy . and has taken the lead to feel the unprecedented
lopment opportunitics and severe challenges .
+ETR: zu-ngdonu is the largest pvovmec in chinese s mainland cconomy . and has taken the lead to see unprecedented

#LTR: guangdong is the largost province in china mainland «cconomy , and has taken the lcad to sce unprecedented
ind scvere challenges

K5 B E R

g

A
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to

be
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by
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and
silver
trade
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and
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new
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ABFSEE T T UK A XA R T B
FRB T MRS E T E, KB RIE R AR A
i NMT g5 ef, DI4E e BHR 00 AE . 76 RSk 10 TAE
H AP 2 2 B R A ke g NMUT Hh g H s 47 T
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