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SIREN D EEDR, ( Gile’s Effort Model)

Short-term Memory Coordination

Simultaneous

Interpretation

BUMEIE R R F SRR
EfrmiFERDE (ALC) 2R : : : :
SRR =7 Listening & Analysis Speech Production

GILE, D. “Basic Theoretical Components in Interpreter and Translator Training.” DOLLERUP, C. and LODDEGAARD, A. (eds). Teaching Translation and
Interpreting: Training, Talent and Experience. Amsterdam: John Benjamins, 1992.



ERENREE  ERTIR0D WG  81d501 , ERZERTRE10%

TR —fR2 A—H , R LIFFAR

AlICE=57m - £BkZ93000 A

Vidal M (1997) New study on fatigue confirms need for working in teams. Proteus News| NAJIT 6.1
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skipping, approximation, filtering, comprehension omission, and substitution

Al-Khanji R, EI-Shiyab S, Hussein R (2000) On the use of compensatory strategies in simultaneous interpretation.
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skipping, approximation, filtering, comprehension omission, and substitution

a XA B8 B AHE 2 BiE B Bl W3k BY 55

N
-
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P&

Translation: While the pink boxes were predicted automatically by an algorithm.

Sl:  And the pink one is through algorithms.

Al-Khanji R, EI-Shiyab S, Hussein R (2000) On the use of compensatory strategies in simultaneous interpretation.



[m{% 5 15

skipping, approximation, filtering, comprehension omission, and substitution

Ffi] £ 2015 & 3 B2 B§ 7 tH5A 5

5— BY 7K

5 0.23%,

Translation:  We ranked No.! in the world in 2015, with an error rate of only 0.23%.

SI: We rank the first in the world. And the error rate is really low

Al-Khanji R, EI-Shiyab S, Hussein R (2000) On the use of compensatory strategies in simultaneous interpretation.
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IREI3k=), BEIEE

We are most pleased that we share identical views on a wide range of issues.

Translation : FAJERZEM LN A—2 , IFEEH

SIL: BAAFES , BAILA—E , ERZEE L MR—2L
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5G technology will be widely combined with Al and the internet of things
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Pk - EiETh

Bilingual

[ TRATIF O 8 2 T LB AT 2 Together, we have built new bridges for ]

global connectivity.

Monolingual

AP RIEHAE, N— =+
ASR En LA ke ke s
s BEERRE T .

Bilingual

. I So today, as one who has been working on Al
Slmu TranS for twenty years, | wish | could give you a

A professional interpretation ...
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Translation:
Sl

R XA e B HE B JiX

=) Flll H3k B9 5558

While the pink boxes were predicted automatically by an algorithm.

And the pink one is through algorithms.

TS AREIFERIEIR ( RIEEMEAVER, 1855 )
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155135 (ASR)

|

HesEE(MT)

|

1BEa(TTS)

(Optional)



EifRAiE
B i
1551551 (ASR)

| .

HISSERR(MT) target text

| |

5= a(TTS) 1BEaR(TTS)

source speech

(Optional) (Optional)
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AR mEEER
I
EZA5I(ASR) : source speech
I
I g|>: e source speech

HISSERR(MT) target text

|

to

target speech

5= a(TTS) 1BEaR(TTS)
(Optional) (Optional)
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ASR: ZoH SRR

MT: LAR)F 9B AnH TEIE

| As we all know, The biggest fear of planting crops is the

. emergence of pests and diseases. Once there is a disease
' and pest, if the prevention and control is not timely, it will
i cause a lot of production reduction.
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[51% SR B

EA (READ ) 1 iENRMA

12 (WRITE) : EiiRELKIEANISIA

| ) . . '

'As we all know, The biggest fear of planting crops is the'

MT  emergence of pests and diseases. Once there is a disease and

| pest, if the prevention and control is not timely, it will cause a lot |
. - |

i of production reduction. |
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. EEEEEE ( Fixed Policy ) : SEAKEE (B

» Static read-write (Dalvi et al., 2018)

» STACL (Ma et al., 2018), etc.

=
1t
m

- BiENSRE ( Adaptive Policy ) : iASTEEEE

o\ -

» Rule-based (Cho et al., 2016)

> RL-based (Gu et al., 2017)

» Supervised policy (Zheng et al., 2019)
» Meaningful unit (Zhang et al., 2020)
» MILk (Arivazhagan et al., 2019)

» Multihead monotonic attention (Ma et al., 2020), etc.
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wait-kERHS

5
source: I._'i_’i_’i_'. seq-to-seq
\A
target. ' | rce senten .—b. T
| 2



wait-kERHS

FEENLMAE |, AEFInEhE

X 7 S o TR
source: — s e i seq-to-seq
target: . — ‘R

| 2

L ST .
source: —EE—

| v T prefix-to-prefix

W .;;—’ i 'B R (Wait-k)

target:

Mingbo Ma, Liang Huang, Hao Xiong, Kaibo Liu, Chuanqgiang Zhang, Zhongjun He, Hairong Liu, Xing Li, and Haifeng Wang. 2019. STACL: Simultaneous
Translation with Implicit Anticipation and Controllable Latency using Prefix-to-Prefix Framework. In Proceedings of the 57th Annual Meeting of the
Association for Computational Linguistics. pages 3025—3036. July, 2019, Florence, Italy
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FIEANLNA | RIS

3
5
1

| 2 3 4 5
source: .—».—._.._.. seq-to-seq
~a

p(ytl{xlr L xn}' {}'1, ) yt—l})

e ._’ l llQ preﬁx-to-preﬂx
target: - ._, (wait-k) Pel{x1, o Xepr-1b 1 o Ve-1})

[ g(t):number of source words used to predict y; P()’tl{xp oy xg(t)}» e Ye-1}) ]
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PREAN B & T+TH #F7T WK

The leaders of

the

two countries will hold talks in October
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PREAN B & +H #M7

The leaders of the

two countries will hold talks in October




wait- kSR Hg

ME ASA B & T+TH #7T WK

The leaders of the two countries will hold talks in October

g(1) =2
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ME ASA B & T+TH #7T WK

The leaders of the two countries will hold talks in October

g)=2 g@2)=3
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WE MSA B & B 87 2%

The leaders of the two countries will hold talks in October
0 R
_ Ry
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R
v,

g =2 gR2)=3 gB) =4
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WE MSA B & B 87 2%

The leaders of the two countries will hold talks in October

A
X
<

g =2 g2)=3 gB)=4 g4 =5 gB)=6 g6)=7
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ME ASA B & T+TH #7T WK

The leaders of the two countries will hold talks in October
0 nade O O 0 ® 0 o)[e s (Octobe
0 R ‘
_ Ry
R w g(t) =min{k +t — 1, |x|}
R

A
X
<

BWw wlw| wi o w w
——p >
g=2 g2)=3 gB) =4 gb=5 gB)=6 g6)Y=7 g(NH=7 g®®=7 gO=7 g(10)=7 g(11)=7
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[Th%[leader% of [the] [two] [countries will hold talks in October ]
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Everyone is  satisfied

Everyone is  doubt with his achievement



wait-k catchup

-1R:

/

SEIMESTHIRIES K

=t | BEBBE

i}

g(t) = min{k + t — 1 — [¢t], x|}




wait-kRiE —— Demo

. B [ Welcome to Simeftanscus Transiation{text «aedo)
R KR PaddieNLP
Chinces ioput T (1234
Jchas BPLL

STt aocou
Transiation (watt 1)

Sorataocoan

Translation (wait 3)

Srvm Y ancow
Tomnalation (vt %)

Pull Seomence
Trenslatios (wan 1)

SRR )\ ACwere rodt A ST R [HAN] FOEXNEE, AN [ | 7)) ARER, B [CLEAN] BONANR DR CLEAR
2 (Rec) FRAANFRENET. AN [ ' 7] SREN, B [CLEAR] ALRANR NN,

https://github.com/PaddlePaddle/PaddleNLP/blob/develop/examples/simultaneous translation/stacl/



https://github.com/PaddlePaddle/PaddleNLP/blob/develop/examples/simultaneous_translation/stacl/
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AIREIE( 757% - Average Lagging

BirE=S

B IBFEEN (oracle) : AL=0
- HBIMNT , REEIZELIMNT | RORHT




AIZEIFN T % — Average Lagging

BiRES \

AL = 34/10 = 3.4 ?

~7v
S
7’

Hi

Ia

FEARESTFERN , FI0TR

ji[[

4 4 4 4 4 4 4|3 2 1
Wait-4



AIZEIFN T % — Average Lagging

BtNES \

1 Z . _ TSI
61 gmin, gz) RES A FELEE

|x| 1|:||:| '351‘3?1:..:.@?&}_‘_%

4
m
7

Hi

Ia

ji[[

4 4 4 4 4 4 4|3 2 1



AY3E1EAf) /5% — Differentiable Average Lagging (DAL)

BirE=S

Y
: DAL = — |z|: o]
= T 9gi —
|Y| t=1 y
i : , o1
- 9i = max(g;> gi—1 +:-)
- y
ETEERRERAE TR, | FIT R
v

4 4 4 4 4 4 4




BIZEFY /5% — Average Proportion (AP)

~7v
m
7

Hi

Ia

ji[[

BirE=S

AP_1+2+---+10_055
B 10x10 -

the number of source words waited
when decoding y;

|

Cho K, Esipova M. Can neural machine translation do simultaneous translation?[J]. arXiv preprintarXiv: 1606.02012,2016.



BIZEFY /5% — Average Proportion (AP)

BirE=S

the number of source words waited
when decoding y;

i
5
—>
1+ 2
AP = 0.75

~ %2



BIZEFY /5% — Consecutive Wait (CW)

BinES
[ ¢t-1+1 a; =READ
“=9 0 a; = WRITE
Y| c,
: CW = t=1
/AR Zlyl
.IEE_ Ct>0
-

ji[[

ELPMEENRIRES O FHIIOKE

CW=1

Gu JT, Neubig G, Cho K, et al. Learning to translate in real-time with neural machine translation[C]//Proceedings of the 15th Conference of the European
Chapter of the Association for Computational Linguistics, 2017:1053-1062.
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- BiENSEE ( Adaptive Policy ) : ZhZASTEEEED

» Rule-based (Cho et al., 2016)

HITIK




Y5 E SN

e Wait-If-Worse (score comparison): EEANEZRI , FUNHEEERTFE

4 , R R )
A(C,C U C"):logp(P|P<t, €) > logp(P|Y<e, C U C')

_ y = argmaxylogp(y|y<, €) )

e Wait-If-Diff (Hypothesis comparison): EEANEZENX , FUNRIEA—E

4 )
ACC,CUC):H =9

y' = argmaxylogp(y|y<, C U C")
\_ y,

Cho K, Esipova M. Can neural machine translation do simultaneous translation?[J]. arXiv preprintarXiv: 1606.02012,2016.



Bt FINISRHES : READ/WRITE

Target (s)

1

B

» Decoder

Source (s) xq

Gu JT, Neubig G, Cho K, et al. Learning to translat

I

X, X3 X4 @ Xs @ Xg

e in real-time with neural maci

hine translation[C]//Proceedings of the 15th Conference of the European Chapter of the Association for Computational Linguistics, 2017:1053-1062.

e e T E——— EE— E—— — —



Bt FINISRHES : READ/WRITE

Target (s)

» Decoder

e e T E——— EE— E—— — —

P
Source (s) x1 x X3 X4 Xs X

I




Bt FINISRHES : READ/WRITE

Target (s)

» Decoder

E| h |k

[

Source (s) x1 xy X3 X4 X5 X6

e e T E——— EE— E—— — —




Bt FINISRHES : READ/WRITE

Target (s) V1
t V* <
T
» Decoder
El h |k,
I
Source (s) x1 x X3 X4 Xc

e e T E——— EE— E—— — —



Bt FINISRHES : READ/WRITE

Target (s) V1

[

Source (s) x1 xy X3 X4

e f— — — — — —

—— e E———— —— — — —



Bt FINISRHES : READ/WRITE

Target (s) v1 ¥y

[

Source (s) x1 xy X3 X4

e f— — — — — —

—— e E———— —— — — —



1ZmhiF%4 ( Reward Function )

4 . _
Bh¥ERE
Q ABLEUC°(Y,Y*t) t<T
¢ BLEU(Y,Y*) t=T
\

~

— <

D
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.

e

A BJZEIR
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=a-|[sgn(c; —c) + 1]+ p-|d; — d*],

cCWw
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- BiENSEE ( Adaptive Policy ) : ZhZASTEEEED

» Supervised policy (Zheng et al., 2019)

HITIK




Supervised Learning

Btx - SREERRS

AR . ETNERE | BiIREREINE

=N = £ +H #M7

Actionl RWW R WWRR RWWW

:Transbtion] The meeting will be held in October

Baigong Zheng, Renjie Zheng, Mingbo Ma, and Liang Huang. 2019. Simpler and faster learning of adap-tive policies for simultaneous translation. In
Proceedings of the 2014 Conference on empirical methods in natural language processing (EMNLP).
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rank(The|x<;q. ) > 7 ? READ: WRITE

The meeting will be held in  October

|
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2 F T TR )

rank(The|x<;q. ) > 7 ? READ: WRITE

RW

The meeting will be held in  October

|
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rank(meeting|x<;y ) > v ? READ: WRITE

RWW

The meeting will be held in  October

|
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rank(will|x<;q ) > ? READ: WRITE

RWW

The meeting will be held in  October

|
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rank(will|x<;q ) > ? READ: WRITE

RWWR

The meeting will be held in  October

|
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rank(will|x<;q ) > ? READ: WRITE

RWWRW

The meeting will be held in  October

|
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The meeting will be held in -




YIRS 3D

p(Action) = argmaxz p(ag|o<s, acy)

p(aslo<s, acy) > p? READ: WRITE

trade off

p i

2y =]

p i

/)N, fHE

D-

petween quality and latency

A

FWRITE2{E , BIRE(

HOSH

FREADIRE , BHIES



358 ( EN-DE)

Trained on 4.5M sentence pairs (WMT 15)

full sentence full sentence
< <
30 5.4 28" 2%
-8 Supervised Learning 26 1 <g/<2 Supervised Learning -
241 1
= 267 o - fv +
w 26 })g %x Wa|t If-Wor<.e a 29 - I [XRL +1 Wait-If-Worse
| ! -
221 (L]// @{- t'gst time wait-k ] 18- %, Qz’!'ext time wait-k
/ X Q,
201 & ' ' Walt If—leference S 16 - @ X Wait-If-Difference S
2 4 6 8 10 12 29 : - ' : ' —
AL 2 4 6AL 8 10 12 27
De-En

En-De



BB H7t ( Meaningful Unit ) BIBi&ERSRAT

AKEUERES | IREJ3XE), BMYEIT

Full sent.: [ will fly t nanai tomorrow morning
oca\Reordew*“\

Meaningful Unit:  Tomorrow morning | will fly to Shanghai

Zhang RQ, Zhang CQ, He ZJ, et al. Learning adaptive segmentation policy for simultaneous translation[C]//Proceedings of Conference on
Empirical Methods in Natural Language Processing, 2020: 2280-2289
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Meaningful Unit ?

wo zai kan
B £ &
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- RER , LI4a/ERi

A

+ BERFEDTHER (AR

=
il

=X ) | (RIEBHE

shu

reading book +H,

WO zai  kan

dian shi

w7 = watching TV ]

| am ]
O0nL -
t O/(/né’ o) chuang wai " B
he , > Out *or. (10
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- BTl ZEER9 8RR E] Pre-training & Fine-tuning

-




I8 X H7TiRA!
history buffer

Tl || R8s

p(l; = 1lcg, f1;0) > 67
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Ig X ErTiRal

Tl || R8s

|

p(l; = 1cy, f;0) > 67

At 10:00 a.m.
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Tl || R8s

|

p(l; = 1lcg, f1;0) > 67

At 10:00 a.m.




Ig X ErTiRal

Tl || R8s

|

p(l; = 1lcg, f1;0) > 67

At 10:00 a.m.
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|

p(l; = 1cy, f;0) > 67
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Ig X ErTiRal

Tl || R8s

p(l; = 1cy, f;0) > 67




ta1E) || 22500

* source prefix whose translation is also a prefix of the full-sentence translation

~

shangwu |10 [dian w0 |qule |tang | gongyuan
B 10| & |#& |7 | | aH

full sentence translation At 10 a.m., I went to the park.

Source




ta1E) || 22500

* source prefix whose translation is also a prefix of the full-sentence translation

g shangwta |10 |dian |wo |qule |tang | gongyuan
ource

s ola (& [s7]8 |[aRE
full sentence translation At 10 a.m., I went to the park.

M e (X<1) Morning




ta1E) || 22500

* source prefix whose translation is also a prefix of the full-sentence translation

Source shangwa |10 |dian |w6 |qule |tang | gobngyuan
Lo 0|& (& [27|8 |aH
full sentence translation At 10 a.m,, I went to the park.
M ,nmt (¥<1) Morning I I I ' |
M’ e (X<2) Morning 10




ta1E) || 22500

* source prefix whose translation is also a prefix of the full-sentence translation

Source shangwa |10 |dian |w6 |qule |tang | gobngyuan
Lo 0|& (& [27|8 |aH
full sentence translation At 10 a.m., I went to the park.
M ,nmt (X<1) Morning I I I ' |
M e (X<2) Morning 10
M me(x<3) At 10 am.




ta1E) || 22500

* source prefix whose translation is also a prefix of the full-sentence translation

Source shangwu |10 |dian |woO |qule |tang | gongyuan
I 10 & |& |&7 |8 |ARE
full sentence translation At 10 a.m., I went to the park.
M pme (X<1) Morning I I | | |
M’ e (x<) Morning 10
M’ e (X<3) At 10 a.m.
M (X<s) At 10 a.m. me
M (x<g) At 10 a.m. [ went there
M (X<g) At 10 a.m. [ went to




HE

JE5%y8e

* source prefix whose translation is also a prefix of the full-sentence translation

Source shangwu |10 |dian |woO |qule |tang | gongyuan
LA 0% |® |7 |8 |AHE

full sentence translation At 10 a.m., I went to the park.

M pme (X<1) Morning I |

M’ e (x<) Morning 10

M’ e (X<3) At 10 a.m.

M (X<s) At 10 a.m. me

M (x<g) At 10 a.m. [ went there

M (X<g) At 10 a.m. [ went to

M (X<7) At 10 a.m. [ went to the park

Extracted MUs shangwu 10 didn wo qule tang gongyudan




MaE
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source prefix whose translation is also a prefix of the full-sentence translation

~

Source shangwta |10 |dian |wo |qule |tang | gongyuan
2 ola (& [#7[8 AW
full sentence translation At 10 a.m., I went to the park.
Extracted MUs shangwu 10 didn wo qule tang gongyudan

* Long distance reorderings in full sentence translation generate long MUs

~

< shangwta |10 |dian |wo |qule |tang | gongyuan
ource
b4 10 |0 |#& | KT |8 | A
J ull.Sentence transl.atlon [ went to the park at 10 a.m.
with long reorderings
Extracted MUs shangwu 10 dian wo qule tang  gongyuan




YISREURIIRE

—— x: Shangwu 10 dian wo qule tang gongyuan.

\h‘"ﬁ Yy: | went to the park at 10 a.m.
XUETERHE
|
copy Standard model 1 Decoding with Prefix-attention
My )

—— x: Shangwu 10 dian wo qule tang gongyuan.
ARAS

At

WUBTEFHE y': At 10 am, | went to the park.

e v

Monotonic translation model
M,nmt




YRR

shangwu 10 dian |wo qule tang | gongyuan

t history future words MU label
1 | shangwu 10 dian 0

2 | shangwu 10 dian wo 0

3 | shangwu 10 dian woO qule 1

4 | shangwu 10 dian wo qule tang 0

5 | shangwu 10 dian wo qule tang gongyuan 0

6 | shangwu 10 dian wo qule tang | gongyuan 1

7
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MU++
wait-k
chunk
full-sentence

397 7 8 9 10 11
Averaging Lagging

bzt ( NISTSURREE )

12 32
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32
) 30" iy
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O
b |
EB 28 ’ 1
=1 e L
- 25:\ = k=8 —t MU++ ]
~s walt-k
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241 * chunk
+ full-sentence
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Averaging Lagging
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» MILk (Arivazhagan et al., 2019)

HITIK




Softmax Attention V.S. Monotonic Attention (ERifEi¥&=77)

Softmax Attention
e;j = FeedForward(s;_1, h;)

" Yolololelelele
JKelelelelel Jole o s = fﬂw)
00000000 T Yk=1 exp(eik)

olelel Jelelole x
| 00@000@0 Cﬁégw%

Encoder States h



Softmax Attention V.S. Monotonic Attention (ERifEi¥&=77)

Monotonic Attention

000000 €ij = a(8i-1, h;)
0000  Pij=olei)
OO0 z; i ~ Bernoulli(p; ;)
slelele] Yolole 0 ®  Read
Helelele =

O S -
1 @ Write
Encoder States h Ci = Ny ] Hard Attention

Raffel C, Luong MT, Liu PJ, et al. Online and linear-time attention by enforcing monotonic alignments[C]//Proceedings of the 34th International Conference on Machine Learning,2017 : 2837-2846

A 1ndinp




Monotonic Chunkwise Altention

V= ti —w + 1
u; r = ChunkEnergy(s;—1, ht),k € {v,v+1,...,%;}

exp(u; k)
C; = . k
kz:;, S, exp(uiy)

A 1ndinp

Encoder States h

Chiu CC, Raffel C. Monotonic chunkwise attention[C]//International Conference on Learning Representations. 2018.



Monotonic Infinite Lookback Attention

OOO0O0O0 u; = SoftmaxEnergy (hg, si—1)

A 1ndinp

OC0O00O

Encoder States h

Arivazhagan N, Cherry C, Macherey W, et al. Monotonic infinite lookback attention for simultaneous machine translation[C]//Proceedings of the 57th Annual Meeting of the Association for
Computational Linguistics, 2019:1313-1323
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source speech
to

target text

|

Eaam(TTS)
(Optional)

source speech
to

target speech




I8 & 2 X A im El imtRE

SRR
French->English BTEC corpus [ RRSREIES ]

IZREIRIN2 T RXS

com-bien colte le pe- tit dé- jeu- ner?

PN e
how l
much l

’ RS

the

breakfast I u

?

HIRES A

Berard A, Pietquin O, Servan C, et al. Listen and translate: a proof of concept for end-to-end speech-to-text translation[C]//Proceedings of NeurlPS Workshop on End-to-end Learning for Speech and Audio Processing, 2016.



FMmER (two-stage ) 1&EY

(mE=ESES ) | REEXA
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| EESXA | BfRESXA




FMmER (two-stage ) 1&EY

R ey g
EESIESEE

T

C/CXC\\Q‘!

|

A\ 4

\ 4
v
v

| BfRESXYA

Sperber M, Neubig G, Niehues J, et al. Attention-passing models for robust and data-efficient end-to-end speech translation[J]. Transactions of ACL, 2019, (7):313-325.
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Anastasopoulos A, Chiang D. Tied multitask learning for neural speech translation[C]//Proceedings of the 2018 Conference of the North American Chapter of the Association for Computational Linguistics: Human
Language Technologies, 2018:82-91.
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LaLn(D;0;0r) = (1—=A)Lst(D;0)+ALkp(D;0,07)

Distillation Loss

........................................................................
,,,,,,,,,,,

<" Student Teacher "
|

ST decoder P MT decoder

Student =) Teacher
Speech-Text Text-Text Translation
Translation Model (== Model

(" STencoder (" MT encoder )

Feed Forward Feed Forward
Networks i Networks

Multi-Head Multi-Head
Attention i Attention :

i \C J

e : ° 6 Pk 1308 :

Text

. .
........................................

Liu YC, Xiong H, He ZJ, et al. End-to-End Speech Translation with Knowledge Distillation[C]// Proceedings of the 20th Annual Conference of the International Speech Communication Association, 2019:1128-1132.
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ﬁ nteractive
Fusion

Attention :

[Cross-Attention] [Self-Attention]

Hﬁnal — Hself + A% Hcross

Hself — Attention(Ql, Kl, Vl)
Hcross - Attention(Ql, K2, Vz)

oooooooooooooooooooooooooooooooooooooooooo
.
.

---------------
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-
.
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ML

« Training set: TED corpus

+ Audio: English Speech
« Translation pairs: English to German (De), French (Fr), Chinese (Zh), and Japanese (Ja)

« Dev and Test sets

« [WSLT tst2014 / IWSLT tst2015

En-De En-Fr En-Zh En-Ja
Model
WER(]) | BLEU(T) | WER(]) | BLEU(T) | WER(]) | BLEU(T) | WER(]) | BLEU(?)

Text MT / 22.19 / 30.68 / 25.01 / 22.93
Pipeline 16.19 19.50 14.20 26.62 14.20 21.52 14.21 20.87
E2E 16.19 16.07 14.20 27.63 14.20 19.15 14.21 16.59
Multi-task 15.20 18.08 13.04 28.71 13.43 20.60 14.01 18.73
Two-stage 15.18 19.08 13.34 30.08 13.55 20.99 14.12 19.32
Interactive 14.76 19.82 12.58 29.79 13.38 21.68 13.91 20.06
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R EIES

~ Speech Translation Languages | Hours
F-C (2013) | Es—En |38
KIT-Disfluency (2014) De—En 13
BTEC (2016) En—Fr 17
MSLT V1.0 (2016) En&Fr/De 23
En—Zh/Jp 6
MSLT V1.1 (2017) Zh—En S
Jp —En 9
Travel (2017) Am—En 8
Aug-LibriSpeech (2018) En—Fr 236
MuST-C (2019) En—8 Euro langs | 3617
Europarl-ST (2020) 9 Euro langs 1642
Covost (2020a: 2020b) En<21 langs 2880
Simultaneous Translation Languages Hours
CIAIR (2004) En<+Jp | 182
EPPS (2009) En<Es 217
Simul-Trans (2014) En<Jp 22
BSTC (ours) Zh—En 68

Ruiging Zhang, Xiyang Wang, Chuangiang Zhang, Zhongjun He, Hua Wu, Zhi Li, Haifeng Wang, Ying Chen, Qinfei Li. BSTC: A Large-Scale Chinese-English Speech Translation Dataset. In 2nd workshop on AutoSimulTrans



NAIST Corpus

Language English-dapanese / Japanese-English

Domain Academic Lectures,, News, General

Source Lang. TED, CNN,

Material CSJ(corpus of Spontaneous Japanese), NHK
Total Words 22 hours (387K words of transcribed data)
Link: https://ahcweb01.naist.jp/resource/stc/

NAIST: Nara Institute of Science and Technology [Shimizu et al., 2014]



NAIST Corpus
Data Domain | Format Lang Number | Minutes (avg.) | Words (avg.)
TED (S rank) Lectures | Video | English 46 558 (12.1) 08,034 (2,131)
TED (A, B rank) | Lectures | Video | English 34 415(12.2) 70,228 (2,066)
CSJ Lectures | Voice | Japanese 30 326 (10.9) 85,042 (2,835)
CNN News Voice | English 8 27 (3.4) 4,639 (580)
NHK News Voice | Japanese 10 16 (1.8) 4,121 (412)
Source
4 N\ —_—_————— e — — — — —
Srank: 15years| | —
[ Video/Voice ]— A rank: 4 years —:»[ Voice ]—> Transcrlptllon&
| Annotation
B rank: 1 year |

- R

N e — — — — — — — — — — — — — — — —



NAIST Corpus

Example of a transcript in English and Japanese

00:20:393 - 00:25:725

Start-End Time

o I'm going to present, first of all, the background om
research and purpose of it
0002 - 00:26:236 - 00:27:858
and also analytical methods.
0003 - 00:28:397 - 00:30:828
Then (F ah) talk about my experiment.

0001 - 00 07 - 00:45:043

0002 - 0C 52 - 00:49:206
AEEEIZ(F Z)BUWVGERBEICOWLWTHELLIELWERLET,
0003 - 00:49:995 - 00:52:792

aaau:ao-cmmasmsstswo




NAIST Corpus

Example of comparing the translation and simultaneous interpretation

Source but this understates the seriousness of this particular problem because it doesn't show the thickness of the ice
Reference | UL L/ Lo biEQL /B VoD ) R ) KFONSRoOTY
(translator) = but / more serious / problem / is / in fact / the thickness of the ice

Reference | LU/ INANR/ L 2LTAT/KORIETIR/ RETRVWATTA ’

(S rank) but / this is really / more serious and / the thickness of the ice / it isn't shown 5 years

Reference | — D/ ANIZ/EMIZ/ Z2>TWHDI I KON ETT

(Arank) | rthis/ real / problem / becoming is / the thickness of the ice 4 years

Reference = = @ /[HMi1

(Brank) | this/problem is 1 year




CIAIR Simultaneous Interpretation Corpus

Language English Japanese

Domain Monologue Speech: economics, history, culture, etc.
Dialogue Speech: Travel conversation (airports and
hotels)

Total Length Monologue Speech (Speaker): 21.5 hours
Dialogue Speech (Speaker): 56 hours

Link: http://shachi.org/resources/3270

CIAIR: Center for Integrated Acoustic Information Research of Nagoya University [Tohyama et al., 2004]



CIAIR Simultaneous Interpretation Corpus

05’106"'-09°158"

09'558"-13’654"

Time
Lecture’s The theme for east coast
Utterance this speech is America versus
going to be West coast
America
Interpreter’s NI AEL: FAH | THHEE
utterance TThH DE$:
[ -
=X
Time ? 1a;
06'232"- 07’344"- 09’048"'- 10'199”- 12’900"'-
07'103” 08387” 09’555" 12°568 14’471




CIAIR Simultaneous Interpretation Corpus

Monologue Speech No. of No. of Recording
words utterance |time (mln)

English 90249 8422
Speaker Japanese 84278 6529 597
Total 174527 14951 1292
E-) 266050 25507 1639
Interpreter J-E 127991 16083 1255
Total 394041 41590 2904

Sum Total 568568 56541 4196

CIAIR: Center for Integrated Acoustic Information Research of Nagoya University



CIAIR Simultaneous Interpretation Corpus

Dialogue Speech No. of No. of Recording
words utterance |time (min)

English 107850 14223 1678
Speaker Japanese 106258 16485 1678
Total 214108 30708 3356
E-)J 116776 15286 1678
Interpreter J-E 91743 13719 1678
Total 208519 29005 3356
Sum Total 422627 59713 6712

CIAIR: Center for Integrated Acoustic Information Research of Nagoya University



EPIC: European Parliament Interpreting Corpus

Language English, Italian, Spanish

Domain public domain

Source Lang. Europe by Satellite (EbS) TV channel
Material

Total Words 357 speeches (18 hours, 177K words)
Link: https://corpora.dipintra.it

[Claudio Bendazzoli & Annalisa Sandrelli, 2005]



EPIC: European Parliament Interpreting Corpus

Original

Speeches
(en, it, es)

Simultaneously
Interpreted
Speeches

n. of speeches | total word count | % of EPIC
81 42705 249
17 6765 3.8%
21 14468 8.2%
Int-it-en 17 6708 3.8%
Int-es-en 21 12995 7.3%
Int-en-it 81 35765 20.1%
Int-es-it 21 12833 7.2%
Int-en-es 81 38435 21.6%
Int-1t-es 17 7073 4%
TOTAL 357 177748 100%

[Claudio Bendazzoli & Annalisa Sandrelli, 2005]




MuST-C: a Multilingual Speech Translation Corpus

Language English — De, Es, Fr, It, NI, Pt, Ro, Ru

Domain public domain, business, science, entertainment, etc.
Source Lang. TED Talks

Material

Total Words 385 ~ 504 hours per language

Link: https://ict.fbk.eu/must-c/

Gangi, Roldano Cattoni, Luisa Bentivogli, Matteo Negri and Marco Turchi. MuST-C: a Multilingual Speech Translation Corpus, NAACL-HLT 2019



https://www.aclweb.org/anthology/N19-1202

MuST-C: a Multilingual Speech Translation Corpus

Tgt | #Talk | #Sent | Hours | srcw | tgtw
De | 2,093 | 234K | 408 | 4.3M | 4.0M
Es | 2,564 | 270K | 504 | 5.3M | 5.1M
Fr | 2,510 | 280K | 492 | 52M | 5.4M
It 2,374 | 258K | 465 | 49M | 4.6M
Nl | 2,267 | 253K | 442 | 477M | 4.3M
Pt | 2,050 | 211K 385 | 4.0M | 3.8M
Ro | 2,216 | 240K | 432 | 46M | 4.3M
Ru | 2498 | 270K | 489 | 5.1M | 4.3M

Gangi, Roldano Cattoni, Luisa Bentivogli, Matteo Negri and Marco Turchi. MuST-C: a Multilingual Speech Translation Corpus, NAACL-HLT 2019



https://www.aclweb.org/anthology/N19-1202

BSTC: Baidu Simultaneous Translation Corpus

Language

Domain

Chinese-English
science, technology, economy, culture, art, etc.

Source Lang.
Material

Chinese talks

Total Words

68 hours (237 talks)

Link:

https://a1.baidu.com/broad/introduction?dataset=bstc




BSTC: Baidu Simultaneous Translation Corpus

Characters / words

talks sentences . Hours
Chinese English
Training set 215 37901 1,028,538 524,395 64.71
Dev set 16 956 26,059 13,277 1.58
Test set 6 975 25,832 12,724 1.46




BSTC: Baidu Simultaneous Translation Corpus

Training samples

“

Audio N S

WAL RYE, Ay BN 20F FIAITARZ KL, A L Mb i 1 2 25
ASR i —h, BAIETRTRAE THAFHE? RSt

A BATSRIHAE, —A - EIATIEE R, WAL f
Transcript — FRE—F, RABUETZRE TIAHN, SHATHAE,

So today, as one who has been working on Al for twenty years, | wish | could give
Translation you a professional interpretation of what exactly is going on, its origin, history,
characteristic, and where it is going.



BSTC: Baidu Simultaneous Translation Corpus

Test Set: 3 interpreters to interpret 6 lectures,

simulating real interpreting scenario

Lectures ID m Length

1 Art 15°
2 Al 15°
3 Art 19’
4 Story 11’
5 Big Data 14’
6 Al 10’
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wig, BPIRSER

Let’ s meet at 6 o'clock in the hotel lobby

mm 07|
—_

QO V@) QQ o0 00 w([a, 1 (a)]) = o) + B ()
£ s OK)E

I|ud|an Zai Jludlan datang jilanmian

Liu et al., Robust Neural Machine Translation with Joint Textual and Phonetic Embedding, ACL 2019
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[ Encoder ] ]j— [ Decoder ]
_>1'perr ® OO0 8. e 0 % -
’ x, f8 1 & B 18 R 7

[Mask] |t R~ £ .

fto  viask] |38 52 D) R[3F] , % (vask |t 7 2 fto )15 Btide R @) | %
de

hao

(a). MLM-base (b). MLM-phonetics

Qifferent Replacements: [Mask] O Random Hanzi Same O Confused-Hanzi l | Noisy—pinyin/

Zhang et al., Correcting Chinese Spelling Errors with Phonetic Pre-training, Findings of ACL 2021
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Transformer Encoder

T * 1 i)
0 1 2 3
+ + + +
<s> | [ IMASK] | | morning | | </s>

Masked Language Model



55, BSIaT)IgRE

= : } !}
r * % 0
Transformer Encoder
T 1T 1 i)
Transformer Encoder
oll1/|l2/].. ot + T
+ + + + <s> - morning <[s>

/ 2D Convolution \

* * 1 1)

- i Masked Language Model
Masked Acoustic Model
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ls(Ds,x) lX(DS,X)
i) 1
T . 1 i)

Transformer Encoder

T ° T 10 T T 4 1

+ + + +

<s> | | [MASK] morning </[s>

e X

Fused Acoustic and Text Masked Language Model (FAT-MLM)
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T . 1
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1
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Transformer Encoder

Tt & &+ f

en

Tt T 1

+

+ o+

+

Acoustic Embedding

€s

i)

T 1

en

f

+ + + +

0 1 2 3

+ + + +
<s> [MASK] morning <[s>

de de de de
+ + + +
0 1 2 3
+ + + +

<s> Guten [MASK] <[s>

X
Fused Acoustic and Text Speech Translation (FAT-ST)
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Information Preservation

Quality Evaluation

AAL
Create | Z 5: very useful

Simple Factual (70%)
Yes/No (20%)
List (10%)

{Question ,Answer}
(Target Language)

Human Judge

Score(Right/Wrong) | 1: Very Bad, unusable

Hamon O, Fugen C, Mostefa D, et al. End-to-End Evaluation in Simultaneous Translation[C]//Proceedings of the 12th Conference of the European Chapter of
the ACL, 2009:345—353.
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https://autosimtrans.github.io/shared#tevaluation



FEEHI=

AutoSimTrans 2020 S— Invited Talks Shared Task Call for Papers Organization Important Dates

The 1st Workshop on Automatic Simultaneous Translation
Challenges, Recent Advances, and Future Directions

Workshop at ACL 2020, Seattle, July 10, 2020
5% P N ETE
Baidds® Google facebook ®&Ienn &) . 173

AutoSimTrans 2021 | Program |

The 2nd Workshop on Automatic Simultaneous Translation
Challenges, Recent Advances, and Future Directions

Workshop at NAACL 2021, Mexico City, June 10, 2021

Bai e Google 2 Huawelr UGA

Université
Grenoble Alpes
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