T TR 7 N\ o I R M R B B2 e 43 A
BT, 2R
(TR RE THENE S HEAR SR, L9575 215006)

WE: EERINSRIPER R TR AR, RV AR 2 T A 1. (EAESEBRR T, P
oy N AT G o A7 AR IR, TR S AE AL AR B PR P ELRO M LA A AR OB, IR RS RS
AR AT GETE o Ao S ML R R R S R R R B e N VB S A, A
N T BB F R AR KIS & R R e NIST th e s I AR (i i B e A 5 R, JF 0 e P SOoAR gt
rgeitortr, EEORE: D BFEEMESN, 2) BFERMSH 3) BEXTREIEERER T 4) B
PR AR R R R RO . 15 I AR A M SR By AR R R R TS A A
BUR B2 s A EBUIN A 57 RH 1R IR 52 31 1 7 20 (A RE 2 S I i) s 5 M P ] B 2 B30 ) 1] P
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HL#HEH 3 (machine translation, MT) , XFRANHZNEIEE, 2R HTHEHR—FEE S o8 B
FRiBE RN, ERIHEIES EN— N0, RALERNEN e —, BAEZENRE I
Yrfh. [FEIEF, HLEsEldE A EEWSLHNE. FEEST 2RI BRI R R R, PLaSRRE
ARERBFBUR . U AR J7 AR BB E B EH . MLESRRE LT R RS R,
M B 205 TR L2 B3 T S AL as B . B T Guut I HL 28 B B AT ik T IR 2
ST LA R, EROR EARWT R R, ERE AR TR, DL B AR AN [
R ARG N IR 5 MR, OB R R G NLE SR, SEmblas ik e mtt, 8L
i R A & R R B AR T N L B

T RN G RAE VLA B PR UEE S — M, TR M HAE HRE F AL B (natural language
processing, NLP) &, 18 A2 b WL AR e W N i) ih,  HARA B 2 0t 78 — Pl 2L G I
TINREINLES, (THLAS e R AR SN, B RO A N ) S B R A B S A 1
PN AR AR B S S5 5, BESHIRRSCT, NEMRIEHR MR BRI H
AR, AT, 1EEREOR G T S, R 7w 2 S e iy a, E iR A
EARTEE U0 5 B . SR i 1R ) RS R B e 1 S5 T ).

POEEF R AR T, BT B SR E DRI R, AN AT G b o tH I — LSe35 S g
RUTE A ER A 15 . B TE S AR AT E M, RAEE R PO g s G 2R, & WL
MR FERET. e (REBEEEAMEED RETF. 2FMHRTE. S5 RN RIE
BRI, FLRTAFAE R & A e A o R e P AR AN R R BE S, BLAE LR H B S
rh HC A ] ) R R

PAAE AN /D 2 0 0 W 7 ORI S A2, DA R MG 7 0 25 8 1] 1 1] o ) 3 3 B 7 A I S i )R 47 1
BEFL . R RERDIE H A RIVETE 5 B SRRE 0 i 1 & A A EIE 5 FORVE, 48 H ik 2 saiEib 23
WA —ER—IE SRR, WEKE. PIE. Ak BREETH. AEESERE e
IR, ANE. . BIRSIER: EaET RG] THRIAS, ARFETHIENE; G
J, AR ER, S LRSS XWAR 7R R R R SR AR R 2
BCIDME B NRIE, DL CRaR) « BRE) &G L mEae s, e QU B e v i b 5 Bk s
RIS EAT T 0 Are JASERRUNE LA &1, BIANA . Hi4a . ML 44 FI2H 2R 44 554 44 1] 1 gk 7S
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Mg 7 ) X Al ] 3 R R T 2 e S5 T A 1 AR R v 5 A .

EEXT UL E )RR, ASCEE T NIST thgEseis, DL Vaswani 28B4 H 5 AY Transformer Jy3EfitiZE 4y,
I NIST A s i (I SR AR AT B ALV S, SR FH TR 6TE 2R i) 58 G0 3R A5 0 00 XA 5 e 7 P oA o
SO0 5 A T M 75 A A A U R R B R SR AT LS, X LR S S 2R A, DL
T g R A SCAR BB IS AT T M i .

2 iS55
2.1 HHERIF

A P R R R H 5 A I NISTO2 AT NISTO3 W ANIRAE o 38k A\ T BASLIX MR 515 31
S EA, A GE SR REFEE RS R, FRDUE R R R SO AE . R
A T I IASE B R Ge s A SR R - 200 ol i TG M R R RS G IR R
&5 B A, i iR T 7 WER (R 7 &4 W B AN o e A A s 1 2 57 .

% 1 NIST02 Fil NISTO3 #AMIRKAE g it
Tab. 1 Statistics of the two test sets of NIST02 and NIST03
HEse FEH A IR TR T WER (%)
NISTO02 95 878 18730 39988 11.24
NISTO03 100 919 20041 42636 16.80

2.2 N BEMFE

AL Transformer A5 S8R HEAT Hh S B PRSI S o 8k X6 U1 ZRad 2 o Ok B3 1) i A 8
ATRIREIAR,  VEAN P BAS RS2 B F PR T R 4 b CRIJEIE 75 (1) NISTO6 £di ) 180 B3 VP4l
(BLEU) M, ik th ¥ 58 d A Y FH T A ST st
2.2.1 Transformer Fi¥ A
Transformer 2244 ) 45K B A0 & 1 Fos o

=N

S R

ik % I3 E R ATHL

% 3 R AL T 3
+ TR LR
'/

RV

fifeith

it LN

& 1 Transformer Z2#4

Fig. 1 Transformer architecture

Transformer #8Y, F43 = AP Cattention) FISEMARE T KERICIZNE (LSTM) , FLL

! https://github.com/fxsjy/jieba



BLES B R AR 7 4 B e SIE 55 B 1 SEAF (1 REST. BRI 5 1 DA IR FE 2% S AF 55 BT
fEEFH ) CNN MTRNN, J79Z BT NLP i, #lanylas@ise, B RG, SO ZEMNE & R 5%
&7 1.

5 seq2seq (sequence to sequence) BIAYNO—AFE, Transformer 1452 H4mtd#s (encoder) Fl
fiEhg 28 (decoder) M. #ifd#itH N=6 N BAHFEIMZHESIM K. H—EHEWANTE. HiS
aFEREH N=6 MR RMENEHS M. B TR mLESEE DM TE200, a8 a5 A
=SATE, HEIYET SRR YT R EOGEN E A AR . T2 I AR Y, B iE
77 AT (D) Fos:

W= h 1 £, (1)
o, WEFORE IANTERL, Rz PR R .
2.2.2 ST AEMSHTE

EE—MNTCMEFEG)T S = (51, 52, oy s)FLEE 0 DA, DLRLHAE B RARA T= (11, 12, ..., t) 3L
Tom ANEE], ARASE S TSR IE R AR R, A SCIE IS DR AP IR AT T 1] - N P 3T (R4
1) [FrS#E S AT i EE— A bR fUCRRIRFT S BRAN) 5 AT a5 B g AHIR], U4k 45 i)

JEiE T, SR 2) .

2) S T HETE A RGRTC R T hR p A g, FFAREN p A g A7 B 2 5 FE B P A 4G 1] T Al

FHIF BB, e R AR 70008 x iy, RO e S S5 0O ) R s . 303D .

3)  AE S FEREUH O = (sp, ..., sx) FIER IR ZH BES HTMGE 75 B SRR 4, 76 T FR 42U N = (sq, .o, ) I FLIR] 2

BRCA T AR 2H, o S O R - RN (O, N) o BRE) D)

Bl Bl A% o1 By JLE EE 1 A7 8EE . BEALTE N BEES GUE AE
BT AR BERA ZR . 7 BEEADN: “LL A% B 3LE S K AT . RE &
B N BEES AE NE , BR A% BEEA BE o 7 %0 PRI 1 J5 R - S N
(“BHEAF”, “NE BTN, HBE”).

AR S MR L] 25 5 SR TR B R A, IRJS PN AN A L 20 B R P i N L 2 R R
IR o J3 BT IR PN 25 LA MR P R M A B o WA R AL Ar L T A P R R MR RE (R MR 23 B, DA R i 7k
At 1] 3 PR 2 M 2 AT

MR PSR M . FRATVAR K W LR 75 5 P U AR R AR AR . Ak, AT A 2R PR B
i) HH B PR A B R I B AR

M RAI T HILIIES P IR RS . BUREE % A ST ES, P
EH RS REREFEFRERERET. ik, FRATAN X R A RS 2 R 45 5, g
BERYASNEERIETE. N RERBFMZFDFER, FEgi eIt .

e 7 SO B PR A BE MRS I o SXoF L AT b TG e 7 R g 7 B ) B PR R R

W 7 o FL A A BRI W . Y — N T ARAE S R, 2T ) R A R ] 7 ) 52 g
AR . Ry 7 o T RE e e A e fHE I o, RATEF R RA — WA . 9k, w4
F) I AR, B — bR AR ), DURIE A R — b il Bk T
R SR A R P ) S P AL R S, DRI AE BN, il “BL A% R B LR EE 4T
NG . RE T N BRES G AR BT A%R BEELS I . 7 M YL A% R
B LR CESE B AT ORENE . BEATE N REES GE NS, BT A%R REEL 18
B VAl ST oy R o ) A — b s 1) A) -, RIA) S R B R —AN8A, i
sifETE S O TP AR . Dy 1 AT S Al RN B, s G BORHERR e R A R, AT
Gy RIS AT PR, SR 5 I8 X0 1 6 55 TR fast_align?, SR s; 7E PR 0)F S0 ORI RRSE IR
WERA SO, BIACH s IR s KAEE SRR, R ZHEm. Bk, R
I 5 R AEAEE R B 1R 1A s P IS B R, FRATT 20 B IR ] B 25 B 2 1 RO AR R AU SR . LA

2 https://github.com/chagge/fast_align



T EA s S, R T B R AT OV B

o CPIpEE: M5 &R . RSNy s, K5 s BEEEN ji-).

o LiHEEE. W5 s AR EREEES . s K, WEAREE R S RUTT M RE Rk s il R 4
i %. 7 REIRT S AERER, ASCE FAKAE £33 70 #r T H DDParser?s

3 S

AT FTHE NIST HHE 526 ff NISTO2 A1 NISTO03 i £ Fh SCiE K18 5 TR ) 45 470k 75 404
gty M R R SO R H R 45 ROk G TH e A RV (R M L 2R R AR B 2 R R N L. AR
PN EIERIIL S 2 [ 475, k5T LDC2002E18.LDC2003E07.LDC2003E14.LDC2004T08 .
LDC2002T01.LDC2004T07.LDC2005T06.LDC2005T10,LDC2009T02.LDC2009T15 A1 LDC2010T03
HEZANHAEE . JFREE N NIST06.. H 3L i ff F 45 12 40 3], 95 S ¥ Moses 1 A< X f1) 7 13 47
tokenization, PLR/NE . S o IR A AR BE , AL E P IGIA R, TN S (BPE) 116
BRI BN 32000,

3.1 LRKE

IR S S ) R AE AR TR A TR OpenNMTUSISZEL I Transformer®s YIIZRAT, RS YA [H] 15 B 1
SR ETA i as SRS ZHEY N 6 12, Z KIER TN E 8 Ak, HLALE /N BN 4,096,
[ EE G R R AR R R BREL S 4R FE RN 512 4, TS 2% 1) 4EFE L BN 2,048 4, dropout!!”)
W BN 0.1. 48 H Glorot 7 iEWIIG A S50, HoAth S 5035 8 FH BRI & - B0 B8 7E — 3 GTX 1080Ti
AR . FEME I ZRd FEd, SR Adam FEEAT Z50E ¥, H 2% betal 5 0.9, beta2 4 0.998,
IR FE R EERE 5000 2D ARAF— AR, AERIIEMNREEA) FIE, MR RLEN S.

3.2 &R 59

3.2.1 MEEEEMET
B 2 it 7 7E N L Bl i 5 YR A v 5 T 7 R A B, AR RO 4810,

i=giu}
Eif/qg =mm 114%
EitEEn - 1.41%
fEFrlE IS/ m— 1.43%
HEE/vn —— 1.60%
B [E]1E]/ e 1.81%
F{TiE/ — 1.83%
H o HEE/2 —2.16%
ICN TiEp e— 2.45%
HZ /s ———— 412%
BEd ———— 1.49%
TIEr ———— 4.66%
AR r ——— 11 .39%

11.39%

H18/m 12.18%
hiF 16.92%
H1E/n 20.00%
0.00% 5.00% 10.00% 15.00% 20.00% 25.00%
=4

P 2 AN [ i) 1 e A A o B
Fig. 2 Proportion of noise vocabulary of different parts of speech
M2 FTULE Y, SRR S MBLE B e, Hep ] ahin] Ao DU N b AR .
B 2 4% BEOR/NMIBR GE it 1 15 Rk, R E 2 o5 LU AR A vE A EEOY 11.39%. IXRER

3 https://github.com/baidu/DDParser
4 https://github.com/OpenNMT/OpenNMT-py



Eb A3 A B EL R R B B AT H B A, S0l 9 T H RS RE B R R

2 7R 2 BOFERE G5 T AR A P R R AR M BRI e, H RIAE T
— 25 4 BT L] P PRV B M R . Sy TS R B gt R e T BLEETE 1000
PL i . AR R RO 38771, Hdh L 4810 AN A, (LK 12.41%. MWK 2 ATLLE H
N4 BN S (AR B SR B e B, IR B T 45.67%, Hazmwe T B e ARiA (17.91%)
XUk AN 4 1] TR B S B IR A AR R i R B MR 7S . kA, B, BAL B 4GRS
EU AR A O 85 5 o

R 2 ANIFI AN PR R A R Y o A2 iR ) L

Tab. 2 Proportion of noise vocabulary of different parts of speech in the total number of it

{iif gk 75 1] 4 SR =a
N#/mr 548 1200 45.67%
Rl 224 1251 17.91%
Hii/m 586 3498 16.75%
El3A/d 216 1913 11.29%
Ao 814 7254 11.22%
%41/ 962 8722 11.03%
Hh 4 /s 198 2435 8.13%
Ai/p 166 2060 8.06%
TE45 i /a 77 1015 7.59%
Fofth 1019 9423 10.81%
&t 4810 38771 12.41%

3.2.2 BREREI A
K 3 Geit 7 ARSI A AE BT e A TR A B, B S HC 2806

K3 AFISERL A S 5 b
Fig. 3 Proportion of different types of noise
ME 3 TG, EERREREARER G RE T A4 RERBETFMZ 7074, L
AR S, Hitm T A HEE TR AR . RS RET . AL LR R 41



FRISE 7 TR S e 1 T U R RS SE AR B R, B RARVE AN R AR LB B 5 5 U A P o 22,
R ATEE W RGEUE 7 RBN RS R 7 BRI A s LA A, d T I e 4438 v X
THATE, FUBE S IR KERETME 707 SRR Rk 7 N T
A ANHERRTE,  BIAT RS2 1 35 B BT R 2R 2

R 3G T A RA) AR F RS R Ao AEIZG b BaY PR R T AN RS, 4T
B A &7 BTLAEARARMEMERS, “HR” BTRERETRUEAES, “@R” BTEH4
SRR, “HIE” BT R R T R AR

® 3 RA) ST IR R
Tab. 3 An example of an input and its ASR output
WS W, 5T IBfE WE 1 WEYY AFAS £ 5 KAl R O
JFA) C2aria) B MERS BOF M TREAE WM R, © Bt BE AT ERE N W
SR @I M ARRE BT T B4R R

HHERAAR (2D RTa PR, Tt EfE S 0 BT 4B A & 5 BeE #R
EEE MR Kok A TR hE JE , © B BR B ERE ol
SR B @I M ARRE flE T Rk R

3.2.3 MR N R IR RS M

44T AIES S 5o A NIST Rl BB R, R 4 TR H, MNREIES
TR 25 5 BLEU {8 ELARETERMIE T 10 NS A A

24 R 5N NIST Rl AE (1) Bt e
Tab. 4 BLEU values of NIST ZH-EN with and without noise

oy it NISTO02 NISTO3
iy Mg 35.52 32.06
ToRg 46.13 41.66

B 4 FEoR 1 AT B 7 e 7 RN TG e 78 ) 1 ORI E 1R e, ) P BRI 49 X TE] 24(0, 10]- (10, 20]- (20,
30]. (30, 40]. (40, +<°),

m IR I

50 47.24
15
39.63

40

35

30 27.08 26.21 26.31
ﬂg %R 22.44

25 "
g 20.82 T

20 15.84

15

10

5

0

{0,10] (10, 20] (20, 20] (30, 40] {40,+==)

AFEERE

P 4 NIRRT e 7 ) - R R P
Fig. 4 BLEU values of sentences of different lengths with and without noise



ME 4 0] LR, KEEAE 20 DLR B 5] F- 76 BH BRI 52 31 M s 52 (1) FE FE SN2, BLEU {E TG
M 7 ) - B REAR 7~9 AN Al T BER T 20 106 7E B R IN 52 38 e 75 S 0 (R R2 FE S AT 341K, BLEU
B L TC M 75 ) 1 O IR AIR 4~7 > R
3.2.4 W 7E X HoAth i8] BE R LR

et B R 2 e P U Y S 0 I AV AP TR 5 M Y DX 3 1~50 3 S A T — AR K
HAE B R A R Bzl iz, BT Ol R ER, o 5P EERE ROy 1 R
“EH L OPEBEEY 2 K0 BT L PN 3 A0 TS IR TR X3
SERIERE Y 1 A R B TR .

25 JEA) BRI g5 R R
Tab. 5 An example of translation of an input and its ASR output

JE ) Je R (2D Toft B AH g 2.

Jordan to come back from his recovery of injury as early as Sunday .

EHRNGEREEE (E9H) | 7©FF &5 BB &% 24 .
Jordan 's first trade fair breaks out .

K5 giit 7 I BIEA RRE DL, A0 HA I Rl S S M Y B, R PR R R AR 2
A B TRV 2 01 B R P R B S R b, RO 28060 M S ITRAE L, 4
LT BE R R 2, PRESRR AR 5 DA (IR B RO B SR, ELREAE T I B B, A2
] [ 5 B . LRAh, P EE Y 5 UL AR B2 520 L BTN 7.90%,  BTRAR TP ES 5 LA
W . IR BE R RI B MeRSE S5 ER B 1 R 2 i %, S HOEE] T 23.60%, 5
Mg 7 TR R S 2 DAL FRR] B2 M R D, U A B A2 R R ] S 14 HL A ] P 5 P
IKF] 5. MeAh, XTI LEHTUAFHE R 1 IR, S50 85 B 52 e R 1Y
TR o BN UG 20 R BE R RSG5 R B R I 30 A S [ R B8 L~ i P 2 5
T 30 MRS R PR A R0 A ] S R AR TP TR

35.00%

29.16%
30.00%

60%

25.00%

19.40%
20.00%
15.00%
10.00%
5.00%

0.59%

0.00% —

1 2 3 4 5

—o0— FHER —— S0ES

B 5 B2 520 IR H A 5 L

Fig. 5 Proportion of the translation of normal words affected by noise
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1) 24 1) AN By ] 48 S ) B2 5 78 15 1 PR3 I v T R 5 T 7

2) [FlE A BN IR 2, 12280 A5 S 11 5 VR R xR 35 S 5 R a4 R A
o HET . MAMBAAAERIE N T RITEA IR UG i 2K 3 7 T 7 A0 22 7> 7 I T MR A

3) JERN AT AERE PRI 2 2 S 52 R L BE N

4) Toi WA RCAE R B A 1 BB S, 35 S A R AR AR S R ARG I S A PR S
FU At ) 6 32 S R ) o B R AN PR 2 R AR R
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Analysis of the influence of speech noise input
on translation performance

TIAN Xinyu, LI Junhui®

(School of Computer Science and Technology, Soochow University, Suzhou 215006, China)

Abstract: Traditional machine translation models are based on a noise-free environment, that is, the input
data is noise-free. However, in practical applications, user input will inevitably have noise, and noise will
directly affect the translation of other content during the machine translation process. Statistical analysis of
the type of noise and its impact is instructive to improve the robustness of machine translation . In order to
simulate real speech noise, this paper collects the results with speech noise from the NIST Chinese-English
experimental test set through manual reading and adopts the iFLYTEK speech recognition system, and
conducts statistical analysis on the noise text, mainly including: 1) part of speech analysis of noise; 2)
analysis of the types of noise; 3) the influence of noise on translation performance; 4) the influence of noise
on the translation of other words. The main conclusions drawn are: nouns and verbs are most prone to
speech noise; homophone noises appear the most frequently; sentences with smaller lengths are more
affected by noise during translation; words that are closer to the noise words are more likely to be affected

by noise during translation.

Keywords: speech recognition; noisy text; translation performance; types and effects of noise



