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Abstract  Cross-lingual communication in real-time scenarios is a key aspect of the globalization
process. Simultaneous speech translation (SimulST) aims to output the target-language transla-
tion concurrently with the speaker’s speech, offering promising applications in various real-time
scenarios. Although current offline models have large-scale parameters, their architescture still
cannot directly address real-time cross-lingual communication needs. In this background. the u-
nique requirements of real-time performance make SimulST particularly necessary for both re-
search and practical applications. Unlike offline speech translation, SimulST is more challenging
due to the necessity of a READ/WRITE policy that controls the model to start translating at ap-
propriate moments, thereby achieving high-quality translation with low latency. Ideally, a

SimulST model should generate the corresponding target text immediately upon receiving the a-
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ligned speech inputs, ensuring both high translation quality and low latency. Therefore, model-
ing the alignment between the source speech and the target text is essential for guiding the
READ/WRITE policy. In this paper, we introduce a decoder-only SimulST model (DeST) based
on Connectionist Temporal Classification (CTC) alignments. DeST learns the alignments be-
tween source speech and target text using the CTC loss, and then determines the READ/WRITE
actions based on this alignment. CTC loss can effectively integrate learning alignment and genera-
ting target text in a unified framework during training., thereby finding the optimal READ/
WRITE policy. The experimental results on two speech translation benchmarks show that the

proposed method outperforms previous strong simultaneous speech translation baselines. Further

analyses demonstrate the effectiveness and superiority of the proposed method.
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17 RETURNY
i a2 B BE S A IR S 1 A E AR

i OCAR Z [ ST A RS 5 DT AE RS 28 X8 5 1) 07

A i) S5 BRARG SEE PR ) g o S N 3 R

4 £ %

AT B R 7 R R AT T A7 L B PR A R
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Bl

e 1 2025 4

WA AEAGE SEMAEIR SR RGN 45 R
4.1 HEE

AR SCAE A S I35 3 B R JE v kAT TR,
A5 MuST-CP 52 i 21| £ 5 B 5008 4 (234K &5
T — SCARXE) F1 MuST-C 335 21 74 PF o i Kodls 42
(270K £ifH — AN . MuST-C #¥a &2 —1
KAL) 218 710 & MR BRE. ) Z W Tl
BIRWISY . A T dev £ S1ENBIEE, H
FOEFIEE RN RIS T 1423 Kl E — UK
Xt e i B VG PR R A R E AL 1316 SRE
B — SCARX sl tst-COMMON 4E & 15 Jg i 4k
AP B AR E B R AR L 2641 SRiE —
SCAR N, i B 4 R A I S A 2502 ARl
B AR,

XFT I AR AR SR T R R By 16 — bit
16k Hz B 38 408 , LURA A 15 35 5 5 00 i
F—2 M., X F XA, A XM AT Sentence-
Piece T H MR 7 SCAM H bR i 5 SCA5r 514 B
K/NH 6000 K%,

4.2 FFMIgR

S 3 1 B D TR 135 T S N E N T
HEATVPAG o A4 1 A o A5 780 ) S B o7 FHBCR &

(D RIPERT i, A B 58 R HIHL 2% B R4 55 09 B
WEFE bR BLEU {E " Sl WAl 52 i 17 35 B0 128 11 B0 3 i
. BLEU {E 2 1 B3 45 5 bR M 2F S0 22 18] 14 A
L & —Fp 2 Al B SR IT AL P8 A7 L RE IS A Ak
RBIE R G MERE . i — 20, O T IPAG BRI
T SCHERR M A SO BTz A 9 COMET {8k
TEAR A5 55 1% 9 38 R b o B 035 22 0 ) o SCYRE 12

(2) FEBF, A HBF 58 2R S ¥ 3 5 (Average
Lagging, AL) F 174k 52 B i 7 BRI B . AL fif
i HARIE T SO TR E R A BT
Bmtie] (28 . B Ak b, 0 s AR R AR B 2 Ty )
AT BAMA y, AL BHE AR QD Ma2)
Fis.

1 < 1 — 1
AL =— T(y,) — ————F (1D
T,Z; Y lY | /T
r =argmin; (T(y,)=Tg) (12)

Hrp, Ty FRBEWMAN DK, ¢ FRBEESIE
B A5 R A B H AR iR, CEET S AL {8
P13 H A ia) Az i B 8], Al T B RE R e R A
FEHT,

AR IFIE A SimulEval T 5 @5 S g 48] 15
T AR R, TR LA sh ARG A

UL TE I 76 13 B Hofs 0 X35 5 52 I &k g A, O 4
SZ AR GR A A R R 4 AR, B L% T E AT LA sk
M5 B0 93 R R AEE B G TTAR FE AR .

4.3 EZ%R%g

R T A TE VAR 4R TR A A A SCHE DL
ARG AT TR .

(DBEL B IF (Offline) . BLRIB T BIF RS H
PR B BT O S B AT R W O B TR B
SERIE AR, BB RG R RN
Transformer Y, B 25 i 2% — M 1D 25 2240 , HoAu 45 6
=t AR )26 )2 B A )2 .

(2) Wait-k: Wait-k 5 Bg 2 52 i) i 3% 81 3%
IRTTVE SR W, Wait-k 5 & DL 52 B (280
R X UEAT Y B IR A 280 AV AYIE
B XA, T, Wait-k 5% W 42 i R A B 4
WS R DB BRI & X 280 ZHFM) , SR I5 F #E Ik
280 ZRIEE AR 1 A B bR, BB RS R

(3) Wait-k-Stride-n: Wait-k-Stride-n $ g 2
Wait-k %W A9 28 /8, Wait-k-Stride-n 5 W il #
BRI JEi e k AN B R A B n X280 Z R A
n N EERI . ZHFESCh BRI E AR SCE R =
2, BRI 560 ZF0 i & gk B 2 A~ B Arinl .

(HMMA®, ¥ £ 3 1% 2 J1 L % (Monotonic
Multihead Attention, MMA) ™) HOWs 18 35 43 % by 45
KA R BE (120 Z 8,200 Z R0 H1 280 Z A7), R5
WG —A> 0/1 17 %5 ] A2 8 ok #4732 /5 POk
FEYN G5 A7 55 ) 25 B LA SYT ER 14 9 X R B 10 4SS 0 3
SURE =Wk N R el

(5)SimulSpeech : 2 T . ju] £ I &% 19 55 0 15 &
By 0 L A U U P R A A TR
BT SOk P RO AR B, U S,
SimulSpeech 5| A& J1 4340 L (%) F1 R 28 18 0 AR 31
Tt B PR fE .

(6)SH : ASR % Bl () 52 1 15 ¥ #9155 % (Shor-
test Hypothesis, SH) ™" H %} iE 5 18 35 #1718 5
T CASR) I R FH 1R 0 45 SR v 1) 55 J A 328 ok 48 R
W RS T IR B, SR S AR B b B IR BOR $UA T
Wait-k KM% .

(7)RealTrans: Z ML Transformer ™, Hil
i CTC F 2 k4 IR 15 7 1 5 T 6 55 iy IR 0h 5 5
WO 454 Wait-k-Stride-n SR #E47 15 .

@  https://ict. fbk. eu/must-c,

@ https://github. com/facebookresearch/SimulEval,

@ https://github. com/pytorch/fairseq/examples/simultane-
ous_translation,
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(8) MoSST® . ¥ 43 Bt 92 i i ¥ B 1% 7 &
(Monotonic-segmented Streaming Speech Transla-
tion, MoSST)H™, H % F # & — & § 7 ¥ (in-
tegrate-and-fire™™ ) M B AR 7 2% (5 B 1715 3
3B, AR TR O BOEOR AT Wait-k 5N,

(DTITSTY: 5 F 15 532 i (1 5 i 175355 B 9% 1k
( Information-transport-based Simultaneous Transla-
tion , ITST)"™! i i 4t A N U3H 35 21 B bRif 35 9 1%
ffE B OJF AR U3 i R ARE Btk g 2w kAT
e,

(10)MU-ST : 5 Fifs SCHIT Y 53 B J7 i (Simul-
taneous Translation based on Meaning Unit, MU-
ST HL 3 ok by 8 1) 500 1 2 A 3 3 8 B A A
JH T 40 7 225 17 422 05 300 1 3 o R 5 R o8 B Y I LR
TG, MU-ST JF{fi FIiZ 38 & 43 Be i R R e e 25 2k
PRASE AT N AT B

(11 DeST : A SCHE H 9 5 T 3% He I8 5 70 2 figk 1
S BP A E IR T 5 . DeST i i 45 & % #2007
S J(CTO ML GE R BRI, SCBL 1 X 52 i
1 e A A 2 o R v A Ak B

I f BRI T Fairseq PEVT ORI, A S

FHF I 25 19 Wav2Vee 2. 09 4 Sy 75 24 HRAE 42 B
2,9 R FARMER Transformer decoder™™ /£ Hy g 1%
. KT RAD A B SRR R 768 4E L. 2 ER
FIHUH B B Sk B R 8. R s I 2% o ] A
2048, AT FFRMER 6 245 2E —6 J2 s an 48
PR FF S50 — . DeST MRS # & 12 )2 Trans-
former 252 . BNYIZR A adam PLIL AR, %
235 0.0001, #4 B 2 (warmup step) 24 4000
# . dropout & H N 0. 1, AICHE 4 H NVIDIA 3090
GPU L 17 Il 25 B 2 A7 AF 55 0F 4 1 A 3 Bl 8,
I Fie 2R 56 U A 2 B A A A R AT SR
4.4 LHWER

A SCHE MuST-C B i 21 78 1 B 1 40088 4 A
MuST-C % 2] 74 P 2F i 815 504 48 - ik 47 7 5
5, LVPAG DeST 9 52 i B VERE . O 1 42 1l 0l
i DeST WRCR AW & FH R T 185 A [
AR LA AR A5 KR [ 48 i R 1 8035 G & . AR fF I
B CAL, 22 B0 15 S B AL A o B35 BT 4 (48 0 o 1 R
BLEU {8 il X e # Pk COMET fE) 1E M 9\ AL A
oo O BT i — GE It 2k, 25 R i 3 AR 4
FTR .

24

22

BLEL

Wait-k-Stride-N
<~ Wait-k

6
> 1000 1500 2000 2500 3000 3500 4000 4500 5000
RIS AL/ims
(a) MuST-CELIE B EiE LM G T BT

Bl 3 semtis

S 45 R K B, DeST 78 fif A 4L 15 T ¥4 48 T 81
A7 FEAE AR AE B R O T Y S O
PRI, X E SR . Wait-k, Wait-k-Stride-n %%
J7 i L RE AR 1905 i 1 B AT I/ S AR L il an
B 280 Z AP EHRE— AN, X 58 A A T IR H IR
MEME T CRZE M., B TFEEETNE
FEE B AN B B ) T K IR [ L 280 &£
FO B — 1A 45 5 30 (AR 7 SR 0 B R 08 1N
B E ST BR H AR, S BRI E F M. ML
Z TRk DeST BB AR 5 U5 5 5 i % f H
FRid 5 SCAR Z A X 55 G R L ol A8 D SR AT e # 4

28

b
=

(%]
=

=]
[}

BLEU{

Offline

—#— DeST
20 —o— ITST
—0— RealTran$
SH
181/ SimulSpeech
Wait-k-Stride-N
16 < Waitk

1000 1500 2000 2500 3000 3500 4000 4500 5000
I3 5 AL /ms
(b) MuST-CHi5 3| P A 15 SeBHE T B 7R

F% M fiE (BLEU 18D

SGERAE L T FE 45 4 2E IS5 50T 4 R B 35
.

XFF A A N K g . Z F % Real TranS, MoSST
SH.MU-ST % J5 13l 5 H G I IE 5 i & MR s
T OCAR Z (A B 5 CRI IR 8 35 b sl i i U5
TN S I A 18 VR o 5 B ) 50 O s o A AR
T/ B HAE . XD IEAHER T [ 2 5K we A T i
H L TR 5 BRI 50 1 SR I 5 R B bR S 2 ()

@® https://github. com/dqqcasia/mosst,
@  https://github. com/ictnlp/ITST,

@ https://dl. fbaipublicfiles. com/fairseq/wav2vec/wav2vec_
small. pt,
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Bl

2
£

Eitd 2025 4F

37 AE ANV BE A R, JEH AR T Py A2 A4 22 5+ R
BT 508 [ A7 S I 80 5% IRE (3] 2 DA 32308 52 45 4 1Y
e if B B R A I PR D L JROE T R A
ME LA Sz W BE A ARG BRI 5 SR RO . ARSI
AL DR A RO S 152/ SR N LA 2R

80

78

=@ 7
= —— Offtine
s 70 —#— DeST
o —o— MU-ST
68 o— [TST
6 —o— MoSST
—0— RealTran$
64 A
—7— MMA
62 Wait-k-Stride-N
— Witk
60
1000 1500 2000 2500 3000 3500 4000 4500 5000

I IS AL/ms
(a) MuST-CHEE 20818 LI 1535 8

R 01 A Y BB I BIL . AR SCHR H B DeST J5 k38
i B AR TR R BR TR S SO Z ) X 5F
KA IR 7 15 Bk PR 32/ S #R M. X A7
2 RE B P B A H AR T8 5 SO A0 550 8 BT
b B L AT AE S B RO R R BAE

——

s Bt

—— Difline

#— DeST
=0— ITST
—B— RealTranS
SH

SimulSpeech
J Wait-k-Stride-N
66 [ Wait-k
1000 1500 2000 2500 3000 3500 4000 4500 5000

P45 S AL/ms
(b) MuST-CH& 18 3|4 BE 5 18 9 i85 i

Bl 4 SeEhiE S B sE (COMET )

R T 7E 52 I R B 5 T L, DeST
1 55— A dob 25 R AR T R A R L X % P A
B S MIEELEE, £ 1JERT DeST 53 Fir
W Transformer 2244 ) 52 B 38 5 B PR AR AU 2 (1) 19
PR XS L. DAAE %) S 1 B U L 3E R SR H 4R
fith % fif A 2% 22 44 1) Transformer #2745 Fb g 4% 4=
LY 10 4~ HARbric. Hoh MMA FI MU-ST 477
e Tl T &AM S, i B RS A L 2 AT R R
o A SCHE 1Y DeST J7 R HAE A 111 I i At
AU BERDBENS A L2 73 A H B bR, ok PR
M FESERES T YA 7 4%, 5 U#EAR Trans-
former I R FH 2 1 % — fiff i1 2% 284, b A A 2%
siBUNEREINE e ST F A TNER 7/ e NN TS B Ao A
MEFR MRS 2% . S5 I AR, DeST J7 3% % AR A [\ 14

fifp AL 2 A X T i A AT — U B, BT
A A AR SCAS N e 4 B E B B
(U

ZIEFWHE, DSTH M ZHZIHFRE. W
B AR A Z IR i E TR, Bk
& EL iR ES WM T MuST-C 35
B P8I B E A MuST-C J&38 31 74 BE 5F i 3 5 00 1R
FiEe, HA RS i £ 45, 58—l 2k DeST
BERL A A PR B B, B — DeST #58 RE % [W] 1) 58
I MuST-C &3 21| £ 15 A9 i 21 75 3E 58 3 19 #
BAES . B 5 ML a4 R LWL 0E F | S Bt
ik — PRI T DeST #8275 A [F] i 7 b A9 1%
e E— L BIET DeST M ELIBEFIHETH
AR

F1 FHBEEEREIL
ik - - *ﬁjéslhﬁ%%% : _ ﬁiﬁ%ﬂﬁﬂi?ﬁ%ﬂﬁ :
e ChRic /B T H B ChRic /B Jin i L

Offline i 2% — D& 10. 22 1. 00 11.03 1. 00
Wait-k T — fiE T2 10. 24 1. 00 11. 04 1. 00
Wait-k— Stride-n i A — R4 10. 24 1. 00 11. 04 1. 00
MMA i B 2 — M 4 3. 24 0.32 4.12 0. 37
SimulSpeech i i 4% — A 28 9.12 0. 89 10. 20 0.92
SH i — fR D 2 10. 19 1. 00 10. 97 0. 99
Real Trans i A% — R4 8. 99 0. 88 9.38 0. 85
MoSST P — AR 9.75 0.95 10. 29 0.93
ITST i — it i 9.92 0.97 10. 37 0. 94
MU-ST i B 2 — i 4 9.03 0.88 9. 85 0. 89
DeST A @ B3 i 5 7 73.23 7.17 81.15 7.36

T H A L R AR T B A Coffline) Y #4540,
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BLEU{H
13
h

—fr— DeST (Multilingual)
—— DeST

18
1000 1500 2000 2500 3000 3500 4000 4500 5000
THIF S AL/ms

(a) MuST-CH&i 3 #iE

BLEU{&

/ == DeST (Multilingual)
* —4— DeST

2
1000 1500 2000 2500 3000 3500 4000 4500 5000
P Hy e AL/ms
(b) MuST-CHEIf B PEHEF iF

5 DeST 7EZ i & UL & T HIPERESE T)

g A A i 52 E T DeST 78 95
ST TR 5 o FUAT 32500 T A B T 0 80
R SR R T AT S S

5 &

A 38 5 5843 1 S8 A3 A IR AR TR TS
AR AE . S T AEXT e, A i
TSI TR A A I BN AT
5.1 5ET Transformer B & F A 8 B9 Lb

N T ARGERE I AH B T Transformer Y
HEBESERWMR, AT EELY =TI T
DeST F1EEF Transformer 915 ¥ Bl 15545 7 7E B9 2k
W LR PERE . AN SCHR Y DeST AL (U fiE
i 52 OS2 B 1 TR L 0 B A B AR TR B
BRI S 38 50 7 0 32 i 4 1 5 A I 5 8 S T 5 K
(H T=co, 155 B 1F & i A 45 5 #1160 #1956
DeST #EAI] DL5E i8S 4 i & Bi%

(D¥ERE. R T HUE DeST 1Y B 215 & 8 1% M
RE AT TER 2 iRt T DeST B A7 B 4215 ¥ i
ARG R, 45 R R MR TS5 T A
i — iR A SR AL 0 B TR B PE A A, DeST A Y
TEB Stk o B PERE Oy s 7 — @ 42 T, P 4
F#50.4 BLEU fH., X —VEgefeFny EL)E KA T
T D25 2849 (decoder-only) 78 # [5] 2 5 & 1Y
T 00T B2 T 22 R 80 AT B A SR ) A RE )
X 7% WL T s i 2R A X Tl B S B —
FEWE T AR I BRI AT R AR TR Y B I R
Ji 1],

(OB, £ 1R T il T DeST M4 T
Transformer fY15 & B PF AL A (Offline) 22 1) %) #E #
WA, DeST Mt T 3& T Transformer M 155 Bl 1%

BRI B 7 A% A A7 I L, B & B A R0R
PG, SR A 4 B B2 Oy DeST 75 52 I 3 5t 1Y
R AL 7L H . AR b DeST 751 i F % 1A
HFETF Transformer A9IE S BIFR ALY BF — @ L

F2 BLIEE#FEMEILE(BLEU B

Jr ik e R LI 2 7Y PEA it
Offline 190M 22.92 28.54
DeST 178M 23.34 28.9

A — +0. 42 +0. 36

5.2 E/EREBHAXNE

AR SO BT 1 DeST 78 52 HE 3 81 1R AT 5
WS T 8 E R EREE T . b T IR AR T SE i B
PRI AR 42 T2 75 U5 T 42 0 3k X SR /S R
W (RS B P L AR 45 7E MuST-C 315 1) 7815 B 5% 500
AR EXF DeST W32/ 5 5 W HE 4710 Al SE 90 . S0 40 38
iH DeST 3k F H b il 5 SCARFR T 5 15 & X 5¢
B3 /5 M e Wait-k 581 (G2 4 DeST (Wait-
k Policy)) \MU-ST % & (ic & DeST(MU-ST Poli-
ey HI ITST KB (3 N DeST(ITST Policy)), 2k
6 IE AR SCHE I T SR 12/ R WS A AT .
ELURTITF . DeST £ 15 45 70 45 ¥y AR AF , {H 32/ 5 5 W
AP A 2 AR e B EE B AR I SR AT PR T R
K FEWE 5 5 B K Y Wait-k W% 5 T M35 43 19
MU-ST 5%, Lh K3 T8 i {5 B i 1) ITST 5mg

6 JE7R T X DeST 52/ 5 5 W 1471 fill 55 5
BEE R, SEE R U] FE A ARV AE A T L 2 DeST 1
T2 /5 R W A 4 Sy (] SR W (Wait-k SR W) B, 5
RS2 i B R AR 0 3 T R . AR ) R A UK B O
J& 1000 ZFH) ML F . M fE N K& JL b B B, BLEU
HTFEL 2.5, HILFE, 24 DeST M)/ 5 5 0 H
B ol Z R0 0 A R R I (4n MU-ST g F1 ITST



1110 it (=3

£ i 2025 4

SR ) I, AR (1 5 I B M et B 1A [ R B Y
TR, XL ZE R — P YRR T DeST v B T X)
FE L/ 5 R WA S B R G R L O g
i e DRSS U AR 35 29 1) B BIL T 6 035 H A i), AT A
RUAR T AR B RE

24
ek
BR———, T
e
22
o
= 20
2
18
— Offli
—%— DeST
—0— DeST (MU-ST Policy)
16 —o— DeST (ITST Policy)
DeST (Wait-k Policy)

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
S S AL/ms

Kl 6 DeST H it/ 5 A M (Y I il 52 46

5.3 ZREFEINEHIE

DeST W Zhid FER M T 24155 2 ikl
b AR R AR A B AT 55 ok 4 o BRI AL
o NT AR Z AT 5 5 2 I WA Sk A 7E
MuST-C i 248 1 B i 5ot 42 L 17 0 ml St 3 s
XF G TR 24T 55 2 21 e AT I 5 R AR LA T3
RS (R R 2455 % 2], B DeST w/o
multitask learning) #F 17 VIl 5 B9 455 KU 7E 52 B 15 3 B0
PELERYPERE S R 7 s, SR ERT W
PR 25 07 6 A8 SE B & BRAE SS h Ere 2= 5 . B
Mk, 2 LB T R B AR 55 S L TR B
PEBE R T2 1.5 40 BLEU ., X—&Z5 %W, £
155 77 2 Jr vkl i L S SR RE A Ak £ TR A 1Y
W iR, AN B R B ST R TE
Lib g BN S50 A — 2 2P RE T 21T
%%gﬁiﬁ%@i%@fﬁ%fgﬁ LA

—— %
4 e
F 8
/
/
= /I
520 /
m T
i | i
- /
P *
18
Offline
16 —*— DeST
DeST (w/o multitask learning)

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
XIS ALms

Bl 7 DeST H i/ 5 5K W 1Y) 78 Bk 52 56

5.4 E/BERERETM

H T HRGE DeST B 1L/ 5 KM I 75 BETE & 3 1)
I HIL I 4y 939 DA T AS B DR 0 57 1) 5 2 P, AR S A B
A5 BRI I 1 2 43 B BOE SR — Buckeye i A} O
VAL PRI HLAYE DI . Buckeye 3 BHETE TR &
PR 1A TRDR R A TR S R B
PR O A 4 i 58 B 10 38 5 A5 B S T IR B B X
S BTG B s 2, R AETE & 7 B T 4G
Ve S T e R o 0 58 B 5 e B T
I, 32 6 3y AR ATt BRAR Y BRI BIL PP A 2
BRI A TR 3k 26 7 L b i f rh R A DR /S R
M 1Y J5 A

(EAS R TR 0 B A 4 b i i SR L
T A B Y RIS — R 2 B L T 7R ik S i B
B 3T 114 — 6 T T s R 55 A 1T B8 [R) A BE A £ R 3R 1Y
T e R RN AE B BRI AL, SR, R T RESE
AR B S 6 B8 AS BIF5EATS 9K VA T dh 3
BIL5 s T 38 5 320 5 058 4 i v B B 2 X AT DL X
AR (1% B8 I BLE AT S ™A 1 PEA

ARBEFEVE T B S EAT 55 1 WAL 8 AR
AL F5KE H0 B (Precision) . A [F] % (Recall) \F1 {E . 3¢
1 #Z (Over-Segmentation, OS) Al R-value, & #
FE A Il 3 R X R F (A T A A Y B
LS FLSe i B B A — Bk . 4 HIR (0SHH
D) FH T DA A 80 2 i 1) 0 Bk o 0 v 1 O
mAXAD PR,

Os— Recall (13)

Precision
Horfr, 24 OS=0 B}, Fom /0 FI 4R 56 2  OS (E
R 6 A 2B B o A B £ 5 OS (B R /)N L 0 B
A L Ay VRO AR D . TR R 2 A BN 2R )
BRATHE o 00 1 [0 3, 0 A e o A A ARG A0 38 TR ke
R-value™ g H F T 25 A 15 & 4 18] 5% 0 5 43
K, Rovalue B AR (14) ~ (16) fi R,

Revalue —1 — -l | \erl rs | (14)
Hrp r =./(1 —Recall)" +05° (15)
S — OS+ Recall —1 (16)

Jz
— /N RK) R-value 7R B4 43 F i, H
HAER AR R 52 3 (B Recall =1) H it 4y E) 2%k

Z (W OS=0WfEIL T, A ek Bt R-value, A

@ https://buckeyecorpus. osu. edu,
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FFEXS H T DeST 5 W& Al Wait-k 3 g . MUST 3
W& TTST 58 B A4 B 1R B AL BT 6, JF B ik T — 28 22 Hif
BB M B R N S % A R
F3PIR, LR DeST BEMETE 5N i AY
A8 TF I B0 . BRI R L A BT A SE R R
FHE R M, DeST HUAT T 29 9% 1) F1 {H4E T+, DeST
I HARE T SCARRNR R 5 15 Z X 55 30 24

PR L/ S L BN T ] T 75 18 3 1Y 2 A T 46 R %
AT e T s 760 39 i 4 A 1) 1) 3 55 1 B S A X o 3
M 3 IS B RE . 5 R o B
J AR, DeST 1 Bl BB UL I A 5K 8 T Z 0135 4
BOITEI 3 Bk, 26 B DeST fEM% 75 P AH Y B % it
BULTF 0 BHF . 25 Tk  A/NGS 8 30 R G0 1 52 50 56
UE T DeST 3R W& 78 SE B 15 2 BoE b A 20 .

®3 IHESTHERBHAEHVREX L

ViR Precision ( 4 ) Recall ¢ 4 ) F1(4) OS (0) R-value ¢ 4 )
ES K-Means'*?) 30. 7 18.0 22.7 —41.2 39.7
BES GMM!** 31.7 13.8 19.2 —56.6 37.9
WA BT VQ-CPC DPH 18.2 54.1 27.3 196. 4 —86.5
VQ-VAE DPH 16. 4 56. 8 25.5 245. 2 —126.5
DSegK NN 30. 9 32.0 31.5 3.5 40. 7
Wait-k Policy""” 28. 1 16. 3 20. 7 —42.0 38.4
A MU-ST Policy™" 31.2 16.3 21.4 —47.8 39. 1
SR B ITST Policy*"] 26.7 19.3 22. 4 —27.7 38.6
DeST Policy 34. 1 28. 4 31.0 —16.7 13.8
e L S SN = AN
5.5 OIS : .
N N — N o [EUEN N W M - i
AT HE I BT M R O SE S BR R L AR ST ;
P8 AP 9 s PLAL T DeST £ MuST-C Heifi 5178 BRRE | St omacs
N vz N s VI e Y e Legi) Y TEl [ SN Hithy
WY SE B L R . AU AR UL L RS U U X
N — NI N 420 ms M Schen
7 ) B SR SCAR AR T AR TR B AR 5 B AT AR 25 2R
— S 440 ms *, oo sie
JER T DeST 78 B — B 2 F2 5 2] () 1 2 San A G 1 S
Y EURRIAL . BRI =2 A H A 20 4 TR 4 A S e [P e
PRt AR IC P AR S AT A ooms | .-
500 ms ~ -
FESES B L L 620 ms A was
FrdEiEr Nun schauen Sie sich diese Kurve an, 900 ms H i spor— sie
i 1| 2 i H R Y Hi it 1320ms | — ot —— tut
200 ms s Nun 1360 ms M—m——“— 7
Mms |-y sehaen 9 DeST kb EA R [/ ¥ 96 1 B i
320 ms L Sie T 18 2 191 BsF %) ST R 0 A R
420 ms oy sich —
% N IR TE 51 2 5 BRI G AR B B A ) a0 7E B2
580 ms ey - — diese NS N . e N i
WO B Now” 2Z & Az B H X R /9 £8 15 “ Nun” , 21K
920 ms iy ""% rv Y. S 6 ”» S ki 2. ¢ s
" e ikt B “look” 2 J5 A R H X 7 B9 £8 35 “ schauen” , #2 UK
Halms Wiy — Y — - an BEE “curve” Z J5 A4 B X Y 19 1 15 “Kurve an”,
980 ms Wiy — - X — PG PRI AR S TR i M B AR S L

{8 DeST Ak ¥ H AT HHH] i 5 ) o 1 2 f 1
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Background

The task of simultaneous speech translation (SimulST)
lies within the broader field of machine translation and speech
recognition, aiming to convert spoken language into target-
language text in real time. This field has garnered significant
attention due to its critical applications in international con-
ferences, live broadcasts, and cross-cultural communication,
where low-latency, high-quality translations are essential.

Significant progress has been made internationally in ad-
dressing the challenges of SimulST, with methods primarily
categorized into fixed and adaptive policies. Fixed policies op-
erate on predefined rules to manage READ/WRITE actions,
providing a straightforward approach but often struggling
with diverse and complex speech inputs. In contrast, adap-

tive policies dynamically adjust READ/WRITE actions based

mentation using k nearest neighbors //Proceedings of the In-

terspeech 2022 Conference. Incheon. Republic of Korea,

2022: 4646-4650

FENG Yang, Ph. D. . professor. Her research interests
mainly focus on natural language processing and large lan-

guage models.

on current speech inputs, yielding better performance in han-
dling varied and fluctuating speech signals. Despite these ad-
vancements, existing methods frequently rely on external
segmentation models or heuristic boundary detectors, which
neglect the crucial alignment between source speech and tar-
get text.

This paper addresses these limitations by introducing a
novel CTC-based Decoder-only Simultaneous Speech Transla-
tion (DeST) method. DeST integrates the alignment and
generation within a unified framework, leveraging Connec-
tionist Temporal Classification (CTC) to achieve high-quali-
tys low-latency speech translation. Experimental results on
show that the proposed method outperforms existing meth-

ods in simultaneous speech translation, achieving better
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translation quality at the same latency. Further analyses veri-
fy the effectiveness of each module in the method and the su-
periority of the alignment-based READ/WRITE policy.

The implications of this research extend far beyond the
domain of SimulST. By advancing methodologies for real-
time processing and alignment, this work offers valuable in-
sights and potential inspiration for other real-time tasks such
as streaming automatic speech recognition (ASR) and real-
time text-to-speech (TTS). These tasks also require efficient
handling of continuous input data and real-time generation of
output, making the principles developed in this research
broadly applicable. The integration of CTC and decoder-only
architectures could stimulate further developments in these
fields. promoting innovations in real-time human-computer

interaction technologies.

Moreover, enhancing simultaneous translation technolo-
gies has significant practical implications. Improved low-la-
tency, high-quality translations can facilitate more effective
communication in multilingual settings, reduce language bar-
riers, and enhance global collaboration. This research,
therefore, holds the potential to impact various domains, in-
cluding international business, education, healthcare, and
beyond.

Our research group has previously contributed to this
field with several studies, laying a strong foundation for this
work. Building on this foundation, the present study aims to
push the boundaries of simultaneous speech translation, of-
fering both practical solutions and theoretical advancements
that can drive future research and applications in related are-

as.





