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A bilingual word alignment method of Vietnamese-Chinese
based on deep neural network
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Kunming 650051, Yunnan, China; 2. Intelligent Information Processing Key Laboratory, Kunming University of
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Abstract; It is difficult to achieve auto-alignment between Vietnamese and Chinese, because their syntax and structure
are quite different. In this case, we present a novel method for the Vietnamese-Chinese word alignment based on DNN
(deep neural network ). Firstly, we should convert Vietnamese-Chinese bilingual word into word embedding, and as
the input within DNN. Secondly, DNN-HMM word alignment model is constructed by expanding HMM model, which
also integrating the context information. The basic model of the experiments are HMM and IBM4. The results of large-
scale Vietnamese-Chinese bilingual word alignment task show that this method not only significantly improved its accu-
racy and recall rate than the two basic models, but also greatly reduced word alignment error rate.
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Fig.2 The schematic structure of DNN
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Table 1 The structural features of Vietnamese and Chinese

PR A
a. b e AR G- iy Co ay(1h) hat(WETK) rat(4R) hay (4FI7T)
b. fl 2 R LA ) B 36 T A 2L
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A

o HTNAREXNIRF A Tre con(#FA1) rat(AR) thich(HHK) loai(HF) keo(LiRFEH) mau trang(11£4) bén
) R SR trén ¢6 chw ( FJEAF)
A AR Cdi(4>) banh (Pf) nay (%) rat (#£)vi dai( k)

2.2 E-F DNN-HMM Byifig3f5%
TRIZ P2 W 245 (1 1) T8 X SRR J8 T 428 1) HMM i) 5 S48 R 25 78 — ) 74 (e, ), HMM REARLR:
FHANR BT FE AR AL -

lel

P(a,elf) = lecx(eilfa[)Pd(ai_ai—l), (10)

Hot, P BRI TE IR RR , Py S BEE P B 7 2 . 3K DNN i A HMM BERY , 75 B4 i1 — > softmax

JERIETE S P R0TETE I 1k, th T AARTE F AL R AR R P ARME — Ak, SO SR IR R, TR A 0

T I T X AR A

swiale, f) = ﬁslex(eia fa 1 e, NSila;,ai e, f), (11)

Hp Sy, i DNN RIS 23, S, AR 22 i) HMM Ja) X FF R vp A 2% 18 bR SCfE

BAIHE P (e | f,) EM P (e; | context of £, ) , FIE b T SUE R, IFEA 1 T Bcdha g - HB0™ H X
LA A1 (5] 2 2 DNN I — BOBGETRNE BT 73 Seo

TVCAE V EIEIRNE V, R0 BARIENC V, A, X TIREXS (e, , f) 3G 3 g H i, B 2 K B 7 e, A

SAERHIA: (e, =22 ose, +2 - % o f %) CHCH s, o, AR AR R R B 1 N,

2 2
PR LT EIHIE R &, A 2R 3 N EUEZ 9 DNN 32 284t O 1R RHPEA 57
Slex<ei’f}| e’f) =030 vt UIOU(J(WOXLT(eiyf;') +b0)9 (12>

HLT(e,, f;) =LT(window(e,;),window(f,)) o o, ¥ S BREAE A B0E BREL, oy S — R
XF T AR S, S AN AR
Sd(a"ai—l lef) = Sd(“i -a_ | Window(fai_, )) o (13)

i



%14 BLIRIR , 45 TR R R 25 (DNN) B9 - BOSUE TR TE X 5577 1 81

1! S flen
Wik +b h,
i o s [ o
o, (W X b +B?) h,
i) o s | o
o, (w! X, +b1) h,
i o o
o (WxLT(e, f )+b") LT(e,. )
e s e s e N
i |

JE__I____J:_lL—_____JT_“J?J

e &ﬁﬂﬁl | Co ay hat  Réthay|

H 3 window(e) R window( f, )
3 DNN RN - BOXGH N B 700
Fig.3 DNN for computing lexical translation scores of Vietnamese and Chinese
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Table 2 The number of words of training and testing set

o UEES i
DR TRk A DR TRk LRI
Dk 200 000 5 654 276 72 134 950 23 673 37.85
R i 200 000 5927 635 79 658 950 25 691 39.62

LB L HMM HERURT IBM4 HR1 DA S it FCAHERY , 45 AR — BOSGHR-P-A i RHATE R 57 1) 2 Ha 45
FGMHT AT — BOSGETATENS SF il A rf R HHER R (P) (A BIR(R) JFAE(F) FIXISTEERR (AER) VR
flifabR , MAEE R a2 3 Fin,

F3  HT HMM BRI IBM4 $E ) ia) 75 X 5525 R
Table 3 The result of words alignments based on HMM and IBM4 model

b NFver i P/ % R/ % F/ % AER/%
HMM 49.32 47.25 48. 65 50. 45
HMM + NN 53.83 51.13 52.84 46. 18
IBM4 52.32 50. 25 51.39 47.69
IBM4 + NN 58.58 56. 13 57.34 41.45

FHGLER Y] B DNN il ASERERORL S, R R A1 [ R A F (S B g, R ST R R A B 3%
AR AR, 33k Ui B 7 Atk HMIML B TBM4 ASE 7 i | DNN-HMM KRS SR BT BTl TE A FF80R AR5
R A AR JLA 5 T B [ AL

(1) 4Nz 7w , e IBMA KR SERH_E , FHAS [R5 H O/ RN RBERY , 5 108 NS 5 i, F{EHA
PRAFAAE , 2SI R 13, B W A 405 TR 2 S 3 o i R/NB B 1, B8 B SUE L,
FERT T BB — A KA, R SRR R AE,

(2) ASCHTIH ) DNN fEA 02 B A =2 RUE, 60r

7E IBM4 BRI EERE T, 735145 DNN s R 80E 1 «
2.3 4, 9851112 DNN-HMM i8S 2% 5 Sy A8 [f) 19 Bt J 2
AR RERY F AR, S EEEUZECN 3 1 FHROR o %2f
%5 ARMREE BN F &
Table 5 F-value with different hidden layer number 48T
IBM + NN F/ % “
1 M2 53.76
2 RE 56.72 40 . - : . . .
1 3 5 7 9 11 13 15
3IARRE 57.34 G pAN
4 MEJZ 57.28 B4 AR RN RLRY FAE
Fig.4 F-value with different window sizes
5 #i

h TSP — BOSUE RIS [ shX) 55, A SCHE T DNN-HMM JaliE s 5545 K DNN g4 5] HMM #£75
Ho, AT DNN G B SCfE BRI B RS 20, 85 N A S A 1) 15 0 TR T R A L S 30 o SR 2 2R 5%
W], %07 1 REA AR DL — BURTE X5 B 3 TR — 28 AR AT v 5 AN [R] 0 B = 2 B AT 11 2%
It — P IR L 2 ~] BB AE T X 75 AU 1 T o
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