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Abstract: Neural machine translation is the most widely used machine translation method at present, and has sound performance in
languages with rich corpus resources. However, it does not work well in languages that lack of bilingual data, such as Chinese-Vietnamese.
Taking the difference in grammatical structure between different languages into consideration, this study proposes a neural machine
translation method that incorporates syntactic parse tree. In this method, a depth-first search is used to obtain the vectorized representation
of the syntactic parse tree of the source language, and the translation model is trained by embedding the obtained vectors and the source
language embedding as inputs. This method is implemented on Chinese-Vietnamese, language pair and achieves 0.6 BLUE values
improvement compared to the baseline system. This experiment shows that the incorporating syntax parse tree can effectively improve the
performance of the machine translation model under the resource scarcity.
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Fig.1 Structure diagram of Chinese syntactic parsing tree
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Fig.2 Vietnamese preprocessing

K2 g AL B



3800 Journal of Software #1534k Vol.31, No.12, December 2020

SR A FH R T AR AR AT 6 48 e 431 B v M bR v R ) T B AT R E )V AT, 15 B ) R T A
VESRENT R 3 FToR.

ROOT
IP
L e l 1“““""“—-—_._\__‘_
g VP ok
NP — —~ PU
- .
l f«"/ —— l
NF
PN VE —_—
— .
— ~
' ' fo NP
T co - -
¢ e ~~a
cD NN JJ
mét con ché d€ thuony

Fig.3 Structure diagram of Vietnamese syntactic parsing tree
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Fig.4 Syntactic tag sequence generation diagram
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Fig.5 Syntactic tag sequence generation diagram
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Fig.6 Model encoder-decoder architecture
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Fig.7 Syntactic parse tree information integration
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512 4, i35 55 s A8 M4 35004 6 2,48 2 B 5 oo 30k 256 AN, 9FH 1.0 #1145 146 LSTM 38t ] 4k 2 I, dropout
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Table 2 Experimental results of different model settings
R 2 AR E KL R A5 R

P - Y- -

RNNsearch 17.31 13.92 18.67 18.34
Transformer Base 21.13 20.68 21.43 22.21
Transformer Big 21.65 21.11 21.71 22.43
CNN 18.81 18.07 20.12 20.86
CNN+P 21.52 21.02 21.97 22.12
CNN+S 21.61 21.09 21.83 22.32
CNN-+P+S 22.36 21.65 22.32 22.80
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FE 9206 o RNNsearchs A28 2 LA 72 X JE N %5 RNN FOASR7E JI Zhiod 2 iP AR 7E AR AR VI 2Rl FE v,

I )5 F bR TE T R X T G A - 72 05 07 X B T v 78 43 2 2] BINRAE 5 AN B 5 H Al RO ) DG IR OC R R
S FLAE — AR PR TR SO R, T U D 28 A5 1 1R 28 S S BT 3 S AN O HAE AT RNN
(RS20 v o R K I 8 5 1100 92 6 DR R N, 38 R 8 e TR b 1 SR 5 ) 5 YR S D S R AR AS B 1 R
PEVESCEIRZE. IR I 7R GPU I A2 G ) 235 AR LG 48 119 22 50 B B 5 J2% B G IR DR /N 52 Bt A2t 53 i A 24 v e
2.

LT Transformer [K#1 ML 2% B EAR T PE GEAL T RNNsearchs, 3% J5 [Kl /& Transformer #5758 % £ Skt
FiHLH# (multi-head attention), [ I, 75 g i 3 B A B 58 5 A GR) R N 0] 2 55 7 L T AR I AR DA A5 2R g N A 35
5 S kG BN LA R PR Y ) Y 2R B 3R s T AR A Y AT LR R A b 350 T 4% 58 15 1) Transformer
Big B AH Lk Transformer Base B 1 8 13k 43 T @3 — 20 192 T+

FEMESI0 TP RS T ONIN [ 22 AL 25 0 1A 2R 7 SR BN AV 25 % )35 45 JEL IR, AH B RNNsearch A5 8030 L BT
FARE SR 55 T RN EAE D EAVEE B & LA B PR IR B2 BT CNN [ 4 i 488 oK e 3 X 21050
T AR B TR R S ANEE B TE RN AR B R AEAR EG A A SR EAS [ A B R SO
BEh 15 214 ) embedding 27w, (3§ 4 A5 35 BB 27 >) 2 58 78 70 F9E SUAE B 48 = T BERL R 14 g,

TE N LB SR 2 R IR SR I £ R T LU RS )R R AR DB LA R B A A
b 32 B LRL A A B - B i UV - R B T BV ZE S R N T B A R AR B, R T T, 1% 5 R RS
(R0 T T AN ik R okt il 5 VR 75 VA5 B R8T 28R T - BB L 245 3 1 1k e

(2) AFBBZ KA

TE A5 R i AT 345 155 250 v B S 20 T 2 P A RV R /S 1) o503 R o AR B 25 2 5 ) 78 A, 9 1 5 R AR T 2k SR Al 2
PR AEARAL TR MG A S DA -8 e T R - DOTE R B A ), 2 T DL AR H K CNIN+P+S B BRI T g it 2% )= 4k
DL A B R /N R R R P B P 5% T

SATEFEAS TR 75 PR A AR X 5 20 2 8 1) 56 T 0 A 2 2 8 1 8 2 15 )2, 0 I B R U K/l 3,5,7
AT S0, A R WL 3.

MR 3 IS i 25 BRI DL HE 2 4 i 8 I 4 2 O A ) A R /N AR K PR SC I BLEU T B A5 U B
NI TR R A5 R 1 e e T
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Table 3 Experimental analysis table of different convolution kernel sizes

R3 ARG PR RRCR

BERKA e -
3 22.82 22.86
5 2236 21.65
7 21.98 20.43

(3) IR S AT 28 9 4% )22 %4
RGN [ J2 B0 A RPN 286 6o 5 2 e R P B i, I TR A% KN 52 2 5,40 ) 3 B A B R 44 )2 5K /s
9 5,9,15 #HAT S50, 45 B LK 4.

Table 4 Experimental analysis table of different network depths
F4 RRMLEIE T REACR

BRI = - -
5 21.19 20.86
9 21.52 21.12
15 22.36 21.65

MEAE G5 F R LA HY i i 2 0 245 1) |2 508 22 49 38 B B 8RB A0 2 A 4% P R T SE 22 )2 i A B 22
W %, e 500 78 73 M AR A3 YT 3 A0 SCRRAE, 32 i BB 1 1R e AR A B I R IRy K g i 2 2 BB 15 2,8 1
RGN 3, 668845 AL A R I 2R 4l 2R
3.3 XIE-WEIEEXSN
I T DAL - B R T R A 4] 4 BT RN A SR T R SR S R i 4 D o RN R IR A AR AR R A o
SCRA B R G BT AT WA v % A VRS LA LB TR CNINAP-+S B I 15 1Bl g 1 B 1 &5 R L3R 5.
Table 5 Comparison of example experiments in different groups

FT 5 HA SIS X L

A e AL

S X Nhan dan( A &) Trung Quéc(*H [#) dang(1E#£) hang(BH) hai xay dung(# #) chi nghia(3: X) xi hoi(F4Y)

] RNNsearchs | Trung Qubc(' ) Nguoi dan( A &) dang(iE7E) tich(FAH%) cuc xdy dung(# ) xa hoi(#£4Y) chu nghia(E X)

AR Transformer Nhan dan( A [&) Trung Quéc( [H) dang(iE7E) cang(FH%) cuc xay dung( %) chi nghia( X)) xa hoi(H4Y)

IEAE Trarllsseii(sﬁmer 2

B Big Nhan dan( A [&) Trung Quoc(H [) dang(iEAE) tich(F14K) cuc xay dung(# #%) chu nghia(F: X) xa hoi(1:2%)
i‘%i&: CNN Ngudi dan(A\ ) Trung Quc(*' [{) dang(IF£E) cang(BI#)) cuc xdydung(i #) xa hoi(#££%) chu nghia( T X)
Ti = CNN+P Ngusi dan(A (&) Trung Qude(H [#) dang(IF #5) tich(BU1) hai xay dung(# %) xa hoi(#:£) cha nghia(F )
EX CNN+S Nhan dan(A &) Trung Quédc( [¥) dang(IF 7£) tich(BIH%) cuc xay dung(E2 #) chi nghia(E X) xa hoi(f: %)

CNN+P+S | Nhan dan(\ ) Trung Quéc(*f [H) dang(iF £) hang(B1#%) hai xay dung( #) chu nghia(F X) xa hoi(4:2)

X EEBL BB S0 U AT NN R B 4y A 9 SC BT & =5 T RNNsearchs A5 7Y 32 2 Jit PR <3 i
RNNsearchs #4241 28 SC A9 25 0 5 H AR 18 55 AR 45 MR A3F, e N R4 23 3 O35 3 9 “Trung
Qubce(F H) Nguoi dan( A )7 5“xa hoi(FE4r) chu nghia( 32 S0)7, H 8 R GE 44 1] 48 5 V5 1 A vk 45 M 647 B
T T AR 4 8 P v () VR A5 A 6T CNING AR B (1 36 30 [RI R AR TR B SCRE 5 1 5 B AR R 5 AR 45 ) AN A A 1)
) 80, a7 2 > 1) 36 S0 K ““déu dy (9642 ) nudre mat(TH 7K ), 13 S0 T R IR T 43 MEAT B PR AN L UV
FEATT AR (A5 JE S5, BB A% S 136 ST PR G a2 4T R 4 DT e P DA H Rl N ) v AR AT R, R A Aol A 2 L 4 B B A T 2 3]
SRARVE T E 515 B0 AR B SCIRIR 3 0 ) 2 46 1) LA 2RV L AL - B S LA B B PR 5 5 H RS
T ARG A A I 1) L

4 B 5K

ST T - 2 AL 85 0 336 0 I PO I TR AN A TP B 1 T RS 0 R A T B RO 22 L s
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5% 77 SN DU M TR AT RO AR A5 B AVA MR AT IR R A VA AR AT RS R A 1) B RO B A,
AT I (1 0925 17 F2 RN 840 20 WL o T A 20 5 s 8 PR BN PP AR SCHE DU -8R o S - o R HEAT TSR,
[FJIF SORE B T AN R FE A R 28 I 46 o AN T3] RN B 0T S 6 45 SR KD S ). 45 SR AR T - RN U5 &5 0 i Al
P05 TG BE A8 AT AR i DL 22 L 2 R PR PR 1 B8 2 AR 2 T T B A A — 2B AN AL, ol T 5 7 20 3] L il P
A0 LR AT A HE R R AN A2, T BN ZRIERE AP RS AL P A7 AR B 1R, 5 W0 di 25 Al e ML PR AR F) R e AR R
SR AR R FRAT T 25 R 2R A 2R L35 8 R R 140 7 T AT D5 1k — 2B S T - B £ AL 2 B 1 RS20 () 1
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