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Automatic Post-editing Ensemble Model of Patent Translation Based on Weighted Distribution of
Translation Errors

ZHAO Sanyuan, WANG Peiyan, YE Na,ZHAO Xinyu,CAI Dongfeng and ZHANG Guiping
Human-Computer Intelligence Research Center,Shenyang Aerospace University,Shenyang 110136, China
Abstract Automatic post-editing( APE) is a method of automatically modifying errors in machine translation, which can improve
the quality of machine translation system. Currently, APE research mainly focuses on general domains. However. there is little re-
search on APE for patent translations, which requires high translation quality due to their strong professionalism. This paper pro-
poses an ensemble model of APE of patent translation based on the weighted distribution of translation errors. Firstly, the term
weighted translation edit rate(WTER) calculation method is proposed, which introduces the concept of term probability factor in
translation edit rate(TER) sand improves the WTER value of samples with more term errors. Then, the proposed WTER model is
used to select subsets of mistranslation, missing translation, additional tralslation and shift error samples {rom the training data
constructed by the three machine translation systems to construct the error correction biased APE sub-model, respectively. Final-
ly,the biased APE sub-model is corrected by the weighted distribution of translation errors. The proposed method considers the
strong professionalism and numerous technical terms in patent translations. Based on the consideration of error-correction bias, it
integrates multiple sub-models to balance the diversity of translation errors. Experimental results on an English-Chinese patent
abstract dataset show that, compared with the three baseline systems, the proposed method improves the BLEU values by an
average of 2.52.2.28,and 2. 27 .respectively.

Keywords Automatic post-editing, Patent translation, Distribution of translation errors.Ensemble, Translation edit rate
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Fig. 1 Diagram of APE ensemble model of patent translation based on weighted distribution of translation errors
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Table 1 Examples of patent machine translation errors
HiR KA 7 7
#iE D WEKE
i E (VD __E KE
#E®R mEE RE
HE(S XE mE

RICFIHT ZABE R G, 0B AR S AL RS, H
T AT B8 R G0 A R A — o 0 A o P TR G R R PR AN
] G558 20 AT O REAS . EIXT T M ASHLES B R 45, WA #L B i
XHEES MT = {mt, ,mty ymiv ) s N MT % & —
% mt,, ¥ HE =07 $0E .

ARICHET TER KB HEHE . TER J&— B i & 1% 3
J R (4 P A 48 A B A8 A% B B S U B 2 B ST R Y
/b SR OB, X T APE P K HLAS PR SCE MO 5 o R
3C, HA A AN 6) iR

st 5

edit (Crye s 7pe)

TER= (6)

pe

Ho s edit (e s rpe) 18 HLAS 1 SC e B B8O IR 90 35158 3C 7 T

230300072-3



Com puter Science THEHLES Vol. 50,No. 11A,Nov. 2023

T B G R R L R e B I N S A, e
LM,RAS 4 2845358, 8 G MBI CHKEE., BRIZ %
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D https://www. koalatrans. com
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Table 2 Introduction to English-Chinese patent datasets

ZitE WA E  BiEE WRE BEE
Gl 6610 930 930 8470
-3 38.2 38.2 37.9 323399
ERd 49.3 18.6 48.9 416628
- 28.2 27.9 28.0 238599
3.1.2 APE # 3

AR SCHE T ) 9 o XU ) X A 18 L B APE BUilE . %R
APE B8 19 I8 30 (B0 Jy % M e WU g 3o DI 2k 8008 1Y U
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PTS FiJ JH % F) 3% b B 22 05 0RE G2 B L8 22 APE
RN B, BAR R WO £ R R LA B R4 7 AT
X F WMT (Workshop on Machine Translation, WMT) i
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S TR Ik 3 BrA
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Table 3 Machine translation statistics

% 4 it & %% Bk % BIUR= 3
7 46. 4 46.0 45.9
PTS ‘ 7
1] 26.4 26.1 26.3
7 49.3 49.0 49.2
Google R
] 28.0 27.9 27.9
7 50.4 49.8 50.2
Baidu R
17 28.7 28.5 28.5

M1 3 WL, Baidu S8 AL A% 3 3CA) 7 2 #0554 i
K1 PTS RE MW /N, Google F Gt (WAL 128 3C ) F- ¥ 18]
BTHRS B ORIk 2,
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R (WIMRS) 5 LR 5 #4740 L

Bl BRE (MT) : g 1 363 A 3007 5 RE 45 42 T AL 4 13 5
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BT R T 2185 Bert BUIZRAIAL, 0] LLU7E A i (1 )1 25 450
a1 AT A0 3 B A0 R RSB I R RO . A SR
Fyi iy A R = 05 $CHE % (PTS. Baidu Al Google) Il % T
APEprs s APE a0 Fl APEGooge 3 T

BE AL A A I 2 58006 36 4 9k (Rand) 7 DK [ — ¥ SC % i
1Y 3 AL A% 198 SC b Bl B BE 3 — S WL 33 SO 3 = 5 B8 I 4
R, LAY I I 2R H 8 B i B
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® https://translate. google. cn
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Table 4 Hyperparameter setting
iR ESEE A EE 3
#7 i % (Dropout Rate) 0.1
#F 45 F 3 14 (Label Smoothing) 0.1
% 3] % (Learning Rate) 0. 00005

# At # (Optimizer) Adam

| % # & K /N (Batch Size) 512

5 3F # & A /N (Valid Batch Size) 8

i # % L (Warm up Steps) 5000

3.4 MR
A S FALAS B B 25 g5 AT 55 bR R 0 T A 4 AR
BLEU (Bilingual Evaluation Understudy, BLEU)®'{§#1 TER
ARV H S5 0 3 A 8% R . BLEU {8 ksl % TER &k
AN AR TS HLER S )R SR R
3.5 EWERMON
3.5.1 BIAFHeF b EE

TS5 G T XTI AR, 5 H ALy A AR S ik
EL T H AT Oy ik R BT H O et . A AR SO0 ik )
JE IR LA R SCHEAT S S, 3 Fh LAR % LK BLEU fH
(M #A T 20 34285 19, 71%,15. 36 % ,10. 22% , F34
BLEU {5427+ 7T 5.55, TER {HF&1E T 3. 46,

# 5 RIE APE J7 ik BT L 92560 25 1
Table 5 Comparative experimental results of different APE methods

o PTS Baidu Google T
BLEU TER BLEU TER BLEU TER BLEU TER
WIMRS 42.33 40. 19 42.74 40. 49 43.12 39.63 42.73 40. 10
MT 35. 36 44,37 37.05 44.16 39.12 42.15 37.18 43.56
APEprs 41. 46 41. 24 39. 36 43.91 39. 82 42.96 40. 21 42.70
APEp,iqq 38.75 18. 64 12.17 11.19 10. 44 11.99 10. 45 13. 94
APEGoogle 38.65 16. 86 10. 52 12.31 42.20 10.79 40. 46 13.32
Rand 40. 37 41.79 40. 83 41.92 41. 34 41.28 40. 85 41.66
DA 36.23 44,18 36.75 45.53 38. 40 43.78 37.13 44.50
Cosine 40. 57 42.04 40. 83 41.97 40. 84 41.33 40.75 41.78
TER 40.63 41.69 40. 75 41.76 41.15 41.29 40. 84 41.58

ok E — 2 A AT S IR 25 AT AF AN R 4548

(LA SCR 09 5 1 AR 8 0 4 o 4l 3R & R AL &8 B IFE R 46
A P A R I I DB IE A S LA TR —HLAR B R 4.
SR &1 X 5 2 MLAS B2 R 41 4519 APE BERY B — 52 19 i
e A TR ARG, 3 MBI RSG LTt sk
B8 A SCHR 1010 7 A5 B0 3 4~ APE # A (APEprs »
APEpis 5 APEgog. ), F 3 BLEU fH 4> B4R 7+ T 2.52,2. 28
2. 27, F¥ TER S WA TR, BEAR 3 LA I
SNk APE BERIER 1T LA B 25 b 48 T 4R L AR 3% 300
Bl BLEU {E4 #2787 6. 1,5. 12 F1 3. 08, {HJ&3X 3 /-8
AU T H AL RS B3 R G A R A B RUR A INTE A A
RO LIRCR .

(2) 4 B 0 R 28 0 A N AL 0 & R A BN S g i 4R
B A b B — AL A AL PR R A IR B
FEXTPE . 1AL AR AR A DR A 80P 1Y TR) I SHE B AR 158 e kP e 22
BE P T B — B R A ok . WIMRS 5 TER M b, BLEU
27+ 1. 99, TER {f F#1IE 1. 48,

(3)7E DA $¥ Y 2 B X0 B ST 0L 8% 328 S04 1R 1%
HLE) APE BB, T A 3R S £ 07 B B 0L T DAL 2 DA
JIT A 3 1) Bh ML 28 198 SC 55 B0 S AL 3 SO A R 40 A AR — 3L
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PRASE TR 485 152 AR e Pk A U B0 - DTG DI 25 5 S 45 2019 APE #
A, NSCHe S5 RAT A, WIMRS f TREVLEESE . If B, % &4
1R AA ) 7 3240 F 18] D K BE /9 Cosine J7 85,
3.5.2 HERFEZTHRIEEE
A5 S0 T U SRR SR N WIMRS i 1 5%
M, SCESEERME 3. 4 s, Hob, 100 % 48 4T R4S IR
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PRI 5200 % 1 X F AN H SO 3 S HLAS B IR 2 55 28 B 3 5C
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Fig. 3 BLEU values of WIMRS method with different data volumes
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Fig.4 TER values of WIMRS method with different data volumes
3.5.3 FTHRALRF ZRIELE
KRR TETREBMEHRISANZ D FHED
LI EN LR R ik 6 iy . Hph WICE ) . WM

(& PF)  WR (B %) il WS i) & 4 5l % T WTER,.,
WTERy . WTERx 5 WTERs 2% £ Il £ 48 I i 4 A T
B, WIMRS,, $8 Bk 4 A 785 8 5% I A o) i 42
. MFE 6 AT A, WIMRS 9 BLEU {4 [t WIMRS,,, &
0.11, TER W FEAK 0. 16,3 2 B L T 55 52 43 A 5 45 B i 4X
FMEEA T HE M, WIMRS 5 WIMRS,, #86 T 4 4
TR, HRE R, LRSS B DR 4 A S [T 7 A Y
o] Pk ), 3 — 25 B IR T 76 & ) APE #58 AL |- 5 5@ o AR A
JINELSR w ofe He o 4T X 5 2 B . WM R ) 78 PTS &
g FRCR BE T HAh TR R, WICH ) 7€ Baidu &
g5 FIIRCRB L. Google RS b 4 TR R 2 5
BN,

6 THRALERERALS

Table 6 Experimental results of sub-model ensemble
PTS Baidu Google I3y
A

BLEU TER BLEU TER BLEU TER BLEU TER

WIMRS 42.33 40.19 42.74 40. 49 43.12 39.63 42.73 40. 10
WH\/IRSA\,g 41.98 40.43 42.77 40. 68 43.10 39.67 42.62 40. 26
WTER; 40, 33 41.68 41. 34 41.78 41.50 41.03 41.06 11. 50
WTERy 41. 36 41.07 40. 80 42.39 41.27 41.49 41.14 11. 65
WTERR 40.11 42,21 41. 26 41.79 41.51 40.92 40. 96 41. 64
WTERg 40. 54 41.77 40.93 41. 80 41.52 41.21 41.00 41.59

K5 25 T WIMRS A5 B T ) A [R] L 0 03 2 40 1) 14t
M Z .

051052051
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Fig.5 Weighted weight diagram of each submodel
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TR, PTS BIER SN WM IS 40(E M 4 T Baidu
Hl Google RGLH & . i WR AHXT 42 /N, KW PTS 7778 £ Y
T PRA IR B R R D, 56 R 6 IYLIMET R, 7T — 25 Rt
H RS TR AL A5 B0 128 3R 8 (A 15 O 1) 0 . 7E AR B I S B0k
B R B T REMIRD .
3.5.4  RIEFARE mAA LI R B

T B E T R 08 R T T R 1R SIS I A T U 1 A RO
1% WIMRS Fl WIMRS,,, 5 IMRS 1 IMRSa,, # 17 T % I,
IMRS Fl IMRSa,, 5 WIMRS Fl WIMRS,,, 11 F £ % 4 1 ¢
W — 30, 43 SR PR 35 4 A AL B 4 A e w2 1) 2
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Table 7 Experimental results of the validation of weighted method of term translation errors
PTS Baidu Google T
A

BLEU TER BLEU TER BLEU TER BLEU TER
WIMRS 42.33 40. 19 42.74 40. 49 43.12 39.63 42.73 40.10
WIMRS 41.98 40.43 42.77 40.68 43.10 39.67 42.62 40. 26
IMRS 42.32 40.08 42. 14 40. 85 42.68 40. 25 42. 38 40. 39
IMRS 4 g 42.25 40. 28 42.20 40.77 42.63 40. 04 42.36 40. 36

A It WIMRS 5 WIMRS,,, » IMRS ) BLEU {8 [ 1
0. 35,IMRS\, A9 BLEU {HF#1 0. 26, 3X 2B, 1 6 & Fl 34
AR T 22 R M B I R L B B b T B RO O B R
i,

ARSCHE Y WTER K76 0t 36 Al 48 19 WIMRS T 4f
b2 BT L R R AL GE T ) L R APE A BOE R S
R A

3.6 EBISH

AT — AR 8, TR I WIMRS 11
B hJ5 i 8 0L AR . Hop L SRC AR R ) L PE %R R S
5 1% 3, PTS, Baidu Ml Google 43 %Il & 3 4~ MT & 4 7= 4 i
HL#S % 3 s APEprs s APEge Fl APE oo 23 9 75 3 Fh ML £
P EIAE R APE B8 B APE 3§ 3¢, £ 8 . mkl
TR S I AR Ay . W R B, AR ST ik ]
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Table 8 Case analysis

The present invention discloses a cleaning., {illing and plugging device for a glass bottle or an analogous container,

which comprises a bottle feeding device,a bottle cleaning machine, a filling and plugging machine and a bottle dischar-

ging device which are orderly connected,wherein the bottle feeding device is connected with a bottle feeding mecha-

nism in the bottle cleaning machine,and a bottle group conveying device is arranged between the bottle cleaning ma-
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chine and the filling and plugging machine.
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