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e =

= /= mlan (Speech-to-Speech Translation)

Target Source
Source text - text | Target
speech Source MT Target speech
text text

B > SHIEFETI > Itishot today
A

:I:;E
Fn
B 75 aaaik — ASR : Automatic Speech Recognition

xr
H
1.
2. HEMLENER — MT : Machine Translation
3
=
=

. BEAR-TTS : Text to Speech @
BB ;

o THXRARTERINDIEHR
- IEE BB (VNTEEIFH)
- 55, 5, FOES etc...
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N ERIFRORE
SlFmE" EDXIITMEFAATRT 20

REDORFBNDFARDIGE
SaaRITORFALNILIERECED H ?

]:lllll

WA

Speech translation
“hiZBNTT This is loose .

“= Normale ® Normal § :
d: Light @
<. Medium e e Light IS
AR Strong e HZARZE D Very strong = EEEDMedium :
(Very strong @«o-------oooos oot *© Medium e
® Strong B
Very strong S

NSEREIFRZEZEHTHRIT DFEZTRETT D
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ZITHIR

Acoustic-to-Acoustic 58 ZfEFIER [1]
c ANBEEMICT SEEMZFRBROHATRICERIRESES

A

SHIFFNTY

W

It is hot today

B i

‘FI:IEJEE,'#\
> SRR DHEE LHRITADLBEFOLENHH(HRAT—FET L)
o VAT LBERMNIZYEH
o ASRETTSIEHMM(ENTILATETIL)IN—X, MTIE=a2a—FILRybT—5H
o BE DR ITNAEZFBIC ST HEILPRE ALY
c BRBICEHOTIEIBEFDHFALUN TRIZSNSEEENH SH[2]

[1] Sequence-to-Sequence Models for Emphasis Speech Translation [Q. T. Do 2018]
[2] Toward Multi-Features Emphasis Speech Translation: Assessment of Human
Emphasis Production and Perception with Speech and Text Clues [Q. T. Do 2018]
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$2ZEE5 )L 1 - Cascade Neural S2T

O RAT LDEHIE
o ETNDIUARATLIZBINTC=2a—F /)Ly T—5H%F|FH
o BRERHERE, TRERFWEREASR, MTRTITS
SO EHDONNTY

Neural

> It is hot today .
00300

oe 5 H R

Neural ASR Neural MT

+EREAMETE + BRSAENER 1t0 isO hot3 today0 .0
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12 ZETET JL2 — Direct Neural S2T

Za—JI)LARVrI VAL -EEFER
o PEEARZVATLE—DODETILELTHES
o B A DLREHZE RIRL-FHER
° Yeb 3D EEFIERET ILEFIF
=k50 (30 HDLV3 TI 0,0

Neural ASR Neural MT
+528 5Jf] HE 7E + 5B R BHER

1t0 isO hot3 today0 .0

Neural ASR + MT

e e O RS It0 isO hot3 today0 .0
+5@ 3 #E 7F & FIER BULEL ALY

[3] Direct speech-to-speech translation with a sequence-to-sequence model [Ye Jia 2019]

2021/03/17 EENIEPLE7EFERKE @ HIROTAKA TOKUYAMA AHC LAB, NAIST



1—E=§55§ - N\SERBIBHMOTIR (FEFOTTAN

BRI o & FBIR A DFER

Cascade Neural S2T

Neural ASR Neural MT

+58 3R HE TE + SR ERAENER

1t0 isO hot3
today0 .0

it is very hot

OR today .

Direct Neural S2T

Neural ASR + MT

+5REF HE 7 & Translation

‘BRICEHE TTFRMNIRRRREEOAATEE

o ASR : BiL, /\TEEBDRH
o MT : &8, /NOFBDFER
o MT-insertion: iR S LT T AN ELE I
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REFE-TTXALDHFARE
T —HDiRE
c BT MOEIITF AL

WA

E&50(F0HDLV0 TF0,0 Z£50(F0HDLV3 TF0,0
it0 isO hotO today0 .0 it0 isO hot3 todayO .0
| BlhotDBBLALAEORA
No Emphasis T—AIZfAHMA AL it is hot today .
Emphasis Tags KHE(CHRFARXITEDITS it0 isO hot3 today0 .0
Emphasis 1-Token ERBEEEDRIICN—I2%H1F5  itis<to3> hot today .
Emphasis All Token S HEDRIIZNM—IUEFFITS <to0> it <to0> is <to3> hot <to0> today <to0> .
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REFE — EB/\SEBEROBH
‘ASR:RILEEMNORIAEEALT X AR TEDLOIFE

ASR target text
No emphasis — E LS (X HDOUL TT

Z+501F0HDOLN0 TI0,0
Z+501F0HDOLV3 TI0,0

Emphasis Tag
Neural ASR
N v +5R R HETE

Emphasis Token

> 8O E HDOLTT,
x5 L <to3> HDOLY T,

<to0> E &S <to0> [ <to3> H DL

All Token <to0> TY <to0> ,
<to0> & & <to0> (& <to3> H DL

<to0> TY <to0> ,

2021/03/17 ERLEFRFE27EFERKE @ HIROTAKA TOKUYAMA AHC LAB, NAIST




REFIE — SR/ \TSRFHRMOMR

‘MT : BREASN TR XML SN =B WX Z#ERT 5L5FH
MT source text
No emphasis T T HDOLTY

MT target text
it is hot today .

=£501F0HDLN0TI0,0 Neural MT it0 isO hotO today0 .0

Emphasis Tag %5010 HDOLV3 TF0,.0 + SR EHER it0 isO hot3 today0 .0

, LD E HDOL TY , Neural MT it is hot today .
Emphasis Token T &I & <to3> HDLY TT + SR A &M ER it is <to3> hot today .

<to0> T &5 <to0> I <to3> HDOLY <to0> it <to0> is <to0> hot

All Token <to0> TY <to0>, Neural MT <to0> today <to0> .
<to0> E £ <to0> & <to3> H DL + bR EE R <to0> it <to0> is <to3> hot

<to0> TY <to0> , <to0> today <to0> .
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REFE-BATTANDERK

*MT-insertion : @I SN T=T T AL BARLETERAMMNELE

Emphasis Tag Source text

it0 isO hotO today0 .0
it0 isO hot3 today0 .0

Emphasis Token Target text

it is hot today .
it is very hot today .

it is hot today .
it is <to3> hot today .

All Token

<to0> it <to0> is <to0> hot

<to0> today <to0> .
<to0> it <to0> is <to3> hot

<to0> today <to0> .
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ETIVET—EEVE
'1%%-3—%%7_')1/

o VAT LIZHELT

TransformerZzF|FBL 7=0OpenNMT-pyZ & F Layer >
RNN size 512
Word vec size 512

Transformer_ff 2048

*BTEC (Basic Travel Expressions Corpus) reads °

-BAEF[1]
o BTECIZE DW= RS A" BEDBEREETITAMND T —2 YR

o FEEEEN1029M DR FA VS EX S
o FPET—AMELTIZIERIZADLLY

T —3YLE
o BTECZFIFAL TT—42¥i5E
o BABFIZESAT-AED AT T—42%ERT S

[1] Sequence-to-Sequence Models for Emphasis Speech Translation [Q. T. Do 2018]

2021/03/17 B P L E27EFRKE @ HIROTAKA TOKUYAMA AHC LAB, NAIST



— et
AILEEFET—3DER
1. WERFARIRTOH
2. TNENDTIXTAMLERZARR
3. WARFRDHSEEDERZER
o Normal, Light, Medium, Strong and Very strong
4. FEREFRZTER

£8 [ £y TY, ANIE=

kyou ha atsui desu

s K

Emp Post kyou ha atsui desu (level 0)

HoLY TY '

Pre

=L &

kyou ha atsui desu (level 2)

SEXFE 125k

AN

kyou ha atsul desu (level 4)
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AITHFAMT—2DER

1. HEHREIERTHE
2. TNETNOEEZLIZEREFEMT S

o BB ERBRIZSERFE

Emphasis Tag
Z4£50 (30 HDLV3 TI0,0
4B £ 20\ T, 1t0 isO hot3 today0 .0
It is hot today .
Emphasis 1-Token

‘ =455 [ <to3> HDLY TH .

Pre Emp Post .
THO & HOLY <9 . It is <to3> hot today .
It is hot today .

Emphasis All Token

<to0> = kD <to0> % <to3> HDLY
<to0> T9 <to0> ,

<to0> it <to0> is <to3> hot <to0> today <to0> .

S E27EFERKE @ HIROTAKA TOKUYAMA AHC LAB, NAIST

EiENIEE

2021/03/17



BMATXAMDIER

‘BREFDEENMEASNTFRANT—2LYHH

Ex.1 Ex.2

level O : This is loose. (plain text) My cholesterol is high.

level 1 : This is a tad loose. My cholesterol is a bit high.

level 2 : This is noticeably loose. My cholesterol is quite high.

level 3 : This is so loose. My cholesterol is certainly high.

level 4 : This is completely loose. My cholesterol is extremely high.

= Light : a tad, a bit ...
BASnI-BEzHEHLYAME Medium : noticeably, quite ...

Strong : 0, certainly ...

Very strong: completely, extremely ...

AR DHIZHEHDEEZEA

Normal :|feel sick. (plain text)
Light : | feel a bit sick.

| feel sick . =l Medium : | feel quite sick.
Strong : | feel so sick.

Very strong: | feel completely sick.
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SEEREFER — ASR&MT

*ASR ‘MT
Text Text

Neural MT

Neural ASR

—> Text

+ERRBIIR

+58 5] HE E

Linguistic Evaluation Emphasis Evaluation
Test data Data type (F-score)

WER! | Multi-bleuft | Sacrebleuft ASR
No Emphasis 0.72 44.84 47.80 --- ---
Previous
Embhasis Separated 0.38 43.99 46.71 95.52 5.41
S‘(';:‘zt)'c Emphasis Tags 0.64 42.64 4557 95.38 64.52
Proposed Emphasis 1-Token 0.80 42.31 45.64 98.51 70.77
Embhasis All Token 0.80 44.84 47.71 96.97 74.63
No Emphasis 24.72 31.81 34.68 --- ---
Previous
Emphasis Separated  19.50 28.74 31.76 59.66 34.31
Natural Emphasis Tags 24.37 34.12 36.54 69.23 36.76
Proposed Emphasis 1-Token 25.45 36.05 38.71 63.59 49.48
Emphasis All Token 22.40 34.35 36.91 61.60 44.22

JREEDEEN T )L TEIEREREA A L
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EERFE R — S2T Task

°Cascade Neural S2T °Direct Neural S2T

Neural ASR Neural MT Neural ASR + MT
"/W — L Tl et '\N\" + B TE & BER Text

Emphasis Evaluation
(F-score)

Linguistic Evaluation

Test data Data type Cascade Direct

Previous No Emphasis 44.50 47.44 33.88 36.88 - -
Synthetic Emphasis Tags 41.45 44.37 29.24 32.57 56.25 55.74
(BTEC)  proposed Emphasis 1-Token 44.39 46.94 37.92 41.29 67.69 66.67
Emphasis All Token 43.86 46.59 35.94 39.37 70.59 55.88

Previous No Emphasis 12.32 14.44 2.72 4.16 --- ---
S Emphasis Tags 7.93 9.16 2.08 2.34 37.74 32.50
Proposed Emphasis 1-Token 12.69 15.25 5.18 6.17 32.04 43.14
Emphasis All Token 14.20 16.75 5.29 6.75 37.43 42.71

*Directl&Cascade kY HTEREAEL, FLITHERLY3-4bleuRATH LR
‘Natural CIZEEHED E#H B A, All TokenHBEEFEFELYEEVNRATEHLTLS
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EEREE R MT insertion

Inserted

Text
Text

Empbhasis Level

et ot | emehassleel
o 1234

Synthetic Emphasis Tags 98.18 87.88 93.94 94.94 90.91 96.81
(BTEC) Emphasis 1-Token 99.20 90.91 100.00 100.00 100.00 98.90
Emphasis All Token 94.33 93.94 96.97 90.90 93.94 94.25
Natural Emphasis Tags 84.53 67.03 81.11 80.90 75.28 77.85
Emphasis 1-Token 93.62 82.98 92.55 91.30 91.30 90.34
Emphasis All Token 88.04 73.91 79.35 81.11 82.22 80.92

BIRFALANIVICH T DB AERREZFR

*1-TokenMDiBEAEFEEINF (N
o h=OLLEATHHEIEORILCHAERNTINS
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F=EH

‘HEY:
c NS ERREFHRZEZZA—J IRy RV -EEFIER
o INTEERIFHmA L, SEIFHMADEIER

AR

REFEDEEN T ILTCEIERERENA M L

o 2TIZH 1T BAll TokenD RAAT7 HAEEFEFELYBLELY
o EAZERIR A [ZRHL TIL1-Token N Ex BN R B

S EDIE:

HRAT—AR, BET—FDEE LM
- BABEDASRD R M E
LD EEFNRET L THOEER

o TTSDE A

=
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Appendix
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it L7=Blz DY A+

Light (Level 1)
o 'a little', 'slightly', 'a tad', 'a bit', 'kind of', 'sort of', 'vaguely', 'almost', 'marginally’,
'mildly’, 'passably’, 'faintly’, 'a tiny', 'a touch’, 'something of’, 'just a', 'bit of', 'a
slightly', 'more or', 'perceptibly’, 'hardly’, '‘even a', 'imperceptibly’, 'a mildly’ ...

*Medium (Level 2)

o 'pretty’, 'fairly’, 'rather’, 'quite', 'somewhat’, 'relatively', 'moderately’, 'reasonably’,
'significantly’, 'tolerably’, 'noticeably’, 'considerably’, 'uncommonly’, 'more than’,
'unusually’, 'admittedly’, '‘comparatively’, 'visibly', 'partly’, 'mostly’, '‘probably’, ...

*Strong (Level 3)

o 'so', 'very', 'really’, 'truly', 'super’, 'largely’, 'definitely’, 'clearly’, 'much’,
considerably’, 'decidedly’, 'certainly’, 'undeniably', 'positively’, 'deeply’, 'greatly’,
undoubtedly', 'unquestionably’, 'unmistakably', 'so very', 'such’, 'vastly’,
prohibitively', 'assuredly', 'mostly’ ....

*Very strong (Level 4)

o 'seriously’, 'terribly’, 'extremely’, 'completely’, 'impossibly’, '‘perfectly’,
'supremely’, 'obviously', 'shockingly’, 'totally’, '‘awfully', 'exceptionally’, 'horribly’,
'dreadfully’, 'unbearably’, 'wildly', 'powerfully’, 'entirely’, 'amazingly’,
'‘wonderfully', 'hideously’ ...
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xr =t =
BREET 73
*Natural Japanese Speech

o CH X B TT, o R2(XY ESFLD D oLl Hh—
X OEWNTT 13,

RN 1

SRR NS
& A 1 &
) HH
2, _.ll _.'l Iul .'| |: o _.II _.'l Iul .'|
i /i

Normal L

o

S < /) N &

N & N &

A\ 1T N

71 AN RN
. N Vit \::.)‘l ) ||

o Light C 19)) L 1))
| ¢/ N ¢/

N 7Y NI

e A d NS

- QW Ve N AN

(e]

Medium L 12)) L 2))
N // N & //

1 N

Strong C ) C 12))

N 7/ N

(e]

4 k\\\\‘;‘\. N
° Verystrong [ 9)) T 19))

7 &
N & \ V4
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Analysis — ASR Results

*Input speech (Natural Speech)
o D EMNIEEVESA D DHATETWL  (COREIFEEDETET LY, )
o “E9 LV has emphasis level 3

T osewee  lowew

No Emphasis D BEIK I HIKEBEWNWDA L ZA TET LY,
Previous D EMNIETEVNTA D VA TETLY,
Emphasis Separated
(Emphasis Estimation) 000000030
Emphasis Tags Z M0 =1=<0 [0 EA0 D0 UAO0 TOET V3,0

Proposed  Emphasis 1-Token Z0D EM (X E—5FTFA O VA T<to3>FTF LY,
Emphasis All Token =@ <to0> 5H< <to0> [& <to0> L 3H D <to0> D <to0> VA <to0> T <to3> FF L) <to0> ,

*Emphasis recognition is mostly correct but language recognition is often different
o More natural speech data is needed because the percentage of natural speech is small

*When testing natural speech data, sometimes recognize different emphasis level
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Analysis — MT Results

°Input text -> Correct output

o 2D EHN L EBEWWESA D HA TET LY, ->This scheme is clumsy production wise .
o Red word is emphasis part (level 3)

This project is going to be tasteless

Emphasis Separated
Previous (Emphasis Translation) 0033000

No Emphasis This project lacks control .
Emphasis Tags Something0 isO wrong3 withO0 thisO plan0 .0

Proposed Emphasis 1-Token  This project is <to3> tasteless .

Emphasis All Token  <to0> This <to0> project <to0> is <to0> completely <to3> wrong <to0> .

*Translate depends on train dataset, but emphasis part is translated
even if used different word

*Separated depends on Attention and sometimes translate emphasis to
wrong emphasis part or other token (ex. <unk>)

*Emphasized “clumsy” word is not in train data

*Including Emphasis translation, proposed is better
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Analysis — S2T Task with Synthetic Speech

*Input speech (Synthetic Speech) -> Correct output text

o VFULIWNT ELA Z LEOML L TUWEEITF FT A,
-> could you recommend an inexpensive restaurant ?

o Red word is emphasis part (level 3)

"1 vwatwe  lowpw

Previous

Proposed

Cascade

Previous

Proposed

No Emphasis could you recommend a cheap restaurant ?
Emphasis Tags could0 youO recommend0 a0 inexpensive3 restaurant0 ?0
Emphasis 1-Token  could you recommend a <to3> cheap restaurant ?

<to0> could <to0> you <to0> recommend <to0> an <to3> inexpensive <to0>
restaurant <to0> ?

Emphasis All Token
No Emphasis could you recommend an inexpensive restaurant ?
Emphasis Tags couldO youO recommendO a0 cheap3 restaurant0 ?0

Emphasis 1-Token  could you recommend a <to3> cheap restaurant ?

<to0> could <to0> you <to0> recommend <to0> an <to3> inexpensive <to0>

Emphasis All Token
P restaurant <to0> ?

*When ASR has good results, S2T Task works well
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Analysis — S2T Task with Natural Speech

*Input speech (Natural Speech) -> Correct output text
o 2D EMN T BNEA D HA TEF LY, -> This scheme is clumsy production wise .
o Red word is emphasis part (level 3)

T

Previous No Emphasis this project is better than his age .
g Emphasis Tags thisO machine0 isO not0 good3 enough0 .0
(1}
a Emphasis 1-Token  this is too <to3> small to be getting home .
S Proposed

: <to0> the <to0> connection <to0> of <to0> this <to0> house <to0> is
Emphasis All Token
<to0> very <to0> poor <to0> .
Previous No Emphasis this kind of shoe is apt to slip on wet ground .

Emphasis Tags thisO cloth0 isO resistantl to0 heat0 .0
Proposed Emphasis 1-Token  this north is not <to3> clean .

Emphasis All Token  <to0> this <to0> tea <to0> is <to3> tepid <to0> .

*S2T task depends on ASR results

o When ASR outputs wrong text, MT outputs worse texts ...

*We need more natural speech dataset for ASR
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Analysis - MT insertion

*Input text (English text) -> Correct output text (English inserted text)

o this scheme is clumsy production wise . -> this scheme is so clumsy production wise .

° Inserted words are 'so', 'very', 'really’, 'undeniably’, 'positively’, ‘unquestionably’ and etc...

Emphasis Tags this scheme is detail production wise.

Emphasis 1-Token  this scheme is so clumsy production wise .

Emphasis All Token  this scheme is so clumsy production wise .

*Almost good results when using token
o Guessing there are correspondence between the token and the word to be inserted

*Sometimes other words occurs when using tags
o Emphasized “clumsy” is not in train data, so it may make to replace other word
o Ex. “clumsy0” is in train data, but “clumsy1” is not in train data
o But, some emphasized word works well
o Ex. this0 isO loose4 .0 -> this is stupendously loose. (R & %<, ZEFE LK)
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T —42 vk

BTEC (3&ZAHY) 184,620
BTEC (58&RHEL) 297,451
BAER 92,900

=11 574,971
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