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Neural Machine Translation Domain Adaptation Based on Domain Features

TAN Min, DUAN Xiangyu, ZHANG Min
(School of Computer Science and Technology, Soochow University, Suzhou, Jiangsu 215006, China)

Abstract; Translation models trained by neural machine translation system in resource rich areas tend to perform
poorly in resource poor areas. This paper proposes domain adaptation based on domain features to improve the quali-
ty of neural machine translation with poor resource. Specifically, this paper establishes domain sensitive networks to
obtain domain specific features, as well as to build domain insensitive networks to obtain common features between
domains. A domain discriminator is used to distinguish the domain. This paper trained domain sensitive network to
make it easier for the domain discriminator to make accurate judgements. At the same time, the adversarial mecha-
nism is used so that the domain insensitive network can deceive the domain discriminator. Finally, a system combi-
nation mechanism is proposed by combining the base neural translation network, the domain sensitive network, and
the domain insensitive network for the domain adaptation task. The experimental results show that this method a-
chieves significant improvement in Chinese-English Broadcast Conversation translation task and English-German
Spoken Language translation task.
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J) 45 R T Sk AR D) 245 1 STl H S5 9 A SR AR AE 0. 99
e A AT LAV b ) ) S 48] T i 03k, 0 R AN AR 1Y)
28 Y1 S Bl 40 50 4 DX 0 AN 38 ) - T T A3, T DA o
B RARAG . 2 PN S0l i Rk BT o b B B R B B
B acc_in A FT 3¢}, acc_out BT ¥, acc_mixed
SR SR R R B a3 SR RG i Py B A 1 LA 25
ol ) S50 e Ao 400 A S S P AU R AE o ) S A A
AAs — YN 2R, Te i P 4T B E R BT L 2 &
D ST R P 285 ) ace_mixed FRGEHRFTE 0. 999 /2
s FA AR G S0 3 K B BE T . test] FI test2 F1) X
I PN LA [R] 1) H TR A 1 TR 5 AR ) 2%
G Bl AS I ) 2% 1 S8 0 45 SR, avg B R OF 8
BLEU {H. WEP ] LLE 6 T 460 Bl B0 i 4% . Y
YA 5 AN AR S R 3 s 1L 7 test] b HRAS
U5 Y I S A R 1 s 1 B L FE test2
AT B 2 A Y N S S AR R e i &)
6 10, F¥ BLEU (HFF 4 N %, H T REUI R . Xt
TN BRI 2%, TR S AN e 1 s 1 R
7E testl Fl test2 b 145 2 & bf B R3O L Bl 9 40
B AN LG 3G, SF- ¥ BLEU B /N i B2 3% 80 .
FH LG T D, oK — {3 P S0 3 3k A A 4 ek 1 IR & A
—i, CREFE A U 2R H ) as VR RE L R TR T

R4 PREFEIEILL

in; out Model acc_mixed acc_in acc_out testl test2 avg
D 0.997 0.765 0.999 — — —
1:1 DSN 0.999 0. 895 1. 000 21.75 22.71 22.23
DIN 0.011 1. 000 0. 000 22.17 23.15 22.66
D 0.993 0. 849 0.997 — — —
31 DSN 0.999 0. 886 1. 000 22.14 22.40 22.27
DIN 0.011 1. 000 0. 000 21.81 22.74 22.28
D 0. 990 0. 900 0. 996 — — —
6:1 DSN 0.998 0. 884 1. 000 21.41 20. 97 21.19
DIN 0.011 1. 000 0. 000 22.11 23.09 22.60
D 0. 987 0.924 0.994 — — —
10+ 1 DSN 0.999 0. 899 1. 000 21.21 21.70 21.46
DIN 0.011 1. 000 0. 000 21. 60 22.69 22.15

(P« HI0A% P in: out FR N U LA AN T L IR 5 LU A8 ace_mixed 3R 7m HI 25 %

R A i ek HEL AT T 50 daR 0 S5 A 2 A 2 ace_in RO

A 8 X 3 5 TR A S S0 A AT A 9 A R ace_out FRo 54 Xk 1R S 3R v A A5k A4 Y 45 S0 o 1 L -3Rm RS I AR O
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4.4.3  HEPP UGN

5 Luong 5" 48 HY (1« 9 25 Il 45 7 35 (Luong-
out-mixed) M M, A 3CHE o EHE b5 4 45 R
(Comb-G-DSN-DIN-mixed) [t H & 1. 34 4 BLEU
{8, BETEEH T 1Y fe 4 45 3 (Comb-G-DSN-DIN-in)
FLH & 2. 45 4> BLEU {H., Luong 45 A fii F I 2%
SO NTE BN E iR e A Eh A SRR | 7 A S A I KT
B rh SRR A B R(E S A o TR B Bk = 400 R A
o | 3 400 3 A TRV 1 85 T AR SR A 3 g N 2
PR A A5 114 45 A A RN A R AR L B R G
AR LR U L AR BRI
4404 RBERTTIEX T

Jean 55 NI 3 G2 58 877 ¥ 2 46 M0 3 B il - 980 ¢
LAY, A S B 8 12 U2 7R I 25 B il 4% R R
B, 3RO EXM R GEMITEAEZ ARG M
RN 4% R G0 LR RLE SE I L, 2 AR A B R A
3R A E B F I 4k, H  Baseline-1-mixed . Base-
line-2-mixed ., Baseline-3-mixed & = > #J #f 1k A~ [6] B9

SRR, Rl LUE L Rl = SR E BB
AR Y 4R 7 B Comb-Baselines-mixed [ 52 46
75 B LR B Jean J7 1 Ensemble-Baselines-mixed “F
Yfdim 1 139 A4 BLEU fH, X RWIA SO RGN
J5 15 T RE 78 43 R4 25 AL TR ) T 45 SR, B A A Y2 Ak
fE 77, X 1 & Comb-G-DSN-DIN-mixed F, Ensemble-
G-DSN-DIN-mixed ZCR & 5L o 1Ak 4] Jean 1977
5 il £ 45Uk 1 2% 9 Ensemble-G-DSN-DIN-mixed 71l
WAE b7 18 4 el & L M R 42 1 Ensemble-
Baselines-mixed 25 T 1. 22 4~ &, X M IER] T
AR SC A A R £ DSN U DIN 22 > 2] (1) 47Ul R 1iF 1 SE e
B B BRI SR A

L5 BT AN e R R B i S S R i i
ST AU IO 285 T 50 S5 AR O 2% 8 B SRR AT R
FEFN U AT 4R AIE o 1 BB AT R0 42 T B R . JF
H o TERR IR ST B AT 55 b U 4 A R R R
Bl A7 1) A B PE A3 1) e AT R AE B 2 R i 1 1]
AR B Rl 3 mT DL S AT S50 32 T 6 o et

RS AMERZERNAEETRREEM Lottt

Model testl test2 avg
Baseline-1-mixed 21. 20 21.85 21.53
Baseline on mixed Baseline-2-mixed 19.62 20. 83 20.23
Baseline-3-mixed 19. 23 21.11 20. 17
Ensemble-Baselines-mixed 21.22 22.58 21.90
Jean et al. (2015)
Ensemble-G-DSN-DIN-mixed 22.90 23.33 23.12
Comb-Baselines-mixed 22.76 23.82 23.29
This work
Comb-G-DSN-DIN-mixed 23.94 24.97 24. 46
Neural machine translation by jointly learning to align
5 Hg and translate[ J ]. arXiv preprint arXiv: 1409. 0473,

ARSCHR T TR A A 22 B A R R U
TN 7 o T8 ) ) s I AR RR AIE L R T R
AR AE 73 591 A 8] 4T duk R R 4 D 4T A A A
205 o fil H: 73 ) 485 417 T S8 R AT AR AR R A I AT R A
R MR A LR BT« T AR AT R A R AT S AT
FRAE . S2E0AE S 8ol B ASETE A b i B RIOCR
Py BRI T M 2 AL AR Bk O OO B RE ) L ORI
TR 5T B B ROCR

2% 3k
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