i) %o““
Y NAISTY &

Nel_/

Wi

-al Machi

‘N Acoust]
+ =RR

ne |

C

ranslation

-1

bedding

Y54 Yo7 it

RE LM ZRMAERAS FHRHUFHRR

B SRR SRR ATIR Y & — 7



NMT o [F 8

vVNMT TIEILD B L TWT, XIRELCB/-ED BEFE#ERERT 5.

VISR CHBINSEEIIFHEER F R ICORT 50, BEGHADLTHT N
5twt@®$f:1ﬁéMTLiv

VERTOANBEDSBRENS b Tl L

\/3?0) RICT L CTEE T WEE(Z (L, AttentionAE =0 FFIERS AL, /AN
iﬁ#otiﬁﬁﬁkéﬂéﬁﬁﬁﬁiﬁéo

NMTIZ LY BARAGEERZER T2 LD ICH > 72h, ({EEDODPBMT TlI
No7=& S fodtﬁrﬁd)é-;amwéﬁé)i HIfR, AN RET ELHICH T

2020/3/30 COPYRIGHT Kano@AHC lab, NAIST Japan



NMT DEmbedding & Output
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Feed Attention
Forward D) Nx
Ne—
Nix Add & Norm
f'" Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
LY ) A )

R Jl I\ —— )
Positional D Positional
Encoding G_' ~ Encoding

Input Output
Embedding Embedding
[}
|
Inputs Outputs
\_ _J \_ishifted right) )

Embedding(Z &

B 25 (LSRR 003

% [1,0,0,0,0,0---]

Z AlZH 1% [0,1,0,0,0,0-]
—-2—21[0,0,1,0,0,0--]
[ ]

[ -]

g7-» 10,0,0,0,1,0-
0,0,0,0,0,1-

Bwppéqwg
sindinQ

f?

ABSDIBERMEDEZEID T, BEATHL S
HEROBEBENCEDZ (3D D D8 L W

). B XBRTEDND

WISFTICERE NS

Outsut layer
v

%

CEEERIF. ELUVE
END 5

ESRDI L
HEDODZERZLD5

COPYRIGHT Kano@AHC lab, NAIST Japan

[0.3, 0,0, 0,0, 0.1, 0.2, -]

v

Ch,BlLLD,



/L—/EU'UI

TCATHT A

VEIRRICTF X PN CHBERCEFIBERZNAHT S22 & T, IRz ET 5
v [Ef&|Multimodal Attention for Neural Machine Translation [Caglayan et al., 2016]
vV BfR - TFZXMDOWEA%ZEncode L T, BlEE - EOMADIEREZEBLZREEZITS

v [&7&|Using spoken word posterior features in neural machine translation [Osamura et al, 2018]
V BFEmaDEBEZEHEBIDOMROLYICANL, BEREEEMABRZERE LTZAREZITD

VIFIMUNCHERCEFRBRZER T HI LT, HEBOREKZITL» B DER
(- -%8) bZEREL RIS TL Y EELRBIRZITS
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Multimodal Attention for Neural Machine Translation

\

women in a black dress riding a scooter > Text

down the street Encoder

_—

Image
Encoder

2020/3/30

lepownnjy

oI UBHY

/

\

Text
Decoder

Target
Text

women in a black dress riding a scooter

Source down the street

HYP eine frau in weiBem kleid fihrt auf einem
E roller eine straBe entlang (44.00)
Z 1 H ¥ ®

ENG a woman in a white dress riding a scooter

a road along

MNMT

HYP

eine frau im schwarzen kleid auf einem
motorroller (31.15)

ENG

a woman in black dress on a scooter
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Using spoken word posterior features in neural

machine translation

CascadeMT%B % g o %._ S 8 - 2 8 32 %L%
: =
\l@% 75] ﬁﬁ%ﬁ%% ;f Word Value ::e —
station 0.44 ]
|\ | '. Shoe 032 ( Target :n;m
.’llil IIH"}'*"‘I'iuJ'I||I"""ﬁ'\,-"\ —_— AS R : . N I\/IT .
I cashier 0.02 | | } Text -
always 0.01 o T —
change 0.09
WPMT § .2, § .5 .8
A veian Y OB WG S D HEEIERY i = . —
ASR ref i d like to have a perm and a haircut please ‘
ASR hyp i d like to have a perm and a haircut please o
Cascade MIT| /N—< & N—= 7= BFEWL L=\ DTTH have
WP MT N==v & hybZBBENL T perm
Reference IN— ¢ Ay b EBEWNL £ and
haircut _
please
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. Speech Hello

Japanese
speech )

Konnichiwa
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VR TlE. NMTOHE 1 (Decoder) HJICEB L 72
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/NMTKTTSODF%T? CEB L2 TOHE
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IRZEFIE EFATHIZRDIEL

RATHR S REFA

/ TTS F—Speech
Text Text

v HAOERFICHRABRIERICH T BEXRZFET 52
E T, EKE LD > LK U-EEZRLDITS

Speech ASR

Text Text

V ANICEENBHRARBHRZ=ZEL THIRT 5 2
ETC, EREE LD ->T-K K BUI-EEZRLDIITS
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NMT & TTSDEmbedding @ B %
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= 3 Text Dl Text , 3 Text |i|®| | Speech
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Neural Machine Translation with Acoustic Embedding

\ ] £g (Seman’uc Output layer )
§§ — v BRZEMICEDOWTEEZ £/
o 30 v NMTDecoder®EmbedEDEAZHLBL T2
NMT |3 [,| NMT \ /
Encoder | | & | | Pecode gg " Acoustic Output layer A
SE— Y REERICE OV THBEZEMX
_— ~_ 8% | v BAHFBELATTS EncoderOEmbed BOEHEM L EHFTH S Nl
4 1\
o | - = _— v NMTOREAZTTSOEMbedding& NMTDEmbedding®
12 | encoder | | 2| [pecoder mA THIT 5 Z & T NMT@Decoder’C‘%Ec‘:%"*
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\ ~
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e
Neural Machine Translation with Acoustic Embedding

English English English
(Multi-task NMT) (Multi-task TTS)

S ~ i ~

[ Semantic output layer ] [ Acoustic output layer ]

J 3

[ Semantic output layer ]

[ Acoustic output layer ]

[ NMT decoder hidden state ] NMT decoder hidden state

\ NMT Decoder / \ NMT Decoder /

Multi-task:

Joint:
\/ %ﬂ%ﬂ@ﬂjﬁ%‘:j{tL?E%%E-I_EL?%%?% \/ ﬁﬁ@%@ﬂjﬁ%&Lébﬁf:%ﬁ%‘:iibf?ﬁ%%
V FRRNBIZIE20B, R4 ICERYAERE NS AELyE=YS
V TZAMFIZIZ]1 DOFERYAER SN D
2020/3/30
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Optimizer

oy =JL r—
A /%5@ ax AE
Transformer #ERE 7 /L

« Encoder . 3 layers
 Decoder . 6 layers
« Hidden : 256 units
« Embedding . 256 units
* Dropout . 0.1
* Attention : 8-head Multi-layer Perceptron

e TrasnformerFF: 1028

» Method: Adam[3]
* Learning ratio: 0.001

» Option for transformer
» Warm up step: 5000
» Decay steps: 5000

Data setting | BTEC &&=
Train 480-k
Validation 1-k
Test 500

v ETILOFEICIZIBTECL-4D48 X #{EH L 7-.

v BIRROFEIC ﬁi%z\%t L 720y,

v TTSIE. GoogleTTSOEF=HB L TFE LEmbeddingDEAZHE T 27O/ FICHAW:.
vV REFEE BFEOLDOHNE LW HF/ A WEROEMEIRRE T /L & ez thE L 7=,




[~1
—N

St B BTECIC & 2 BIRIEAEE

\u1]

Model BLEU WER
Baseline : Subword-to-Character NMT 45.1 35.5
Proposed: Multi-task NMT 50.5 30.5
Proposed: Multi-task TTS 50.2 30.1
Proposed: Joint 48.1 30.24

v IREFRIIBIRMBE(BLEY) | EESICHT 2 —HBEWER) O ZNENICEWTHRERE%Z LR 5 4EHE% K
L 7=

v Multi-taski2==£32BEOEL S ZEREIOHNEZF DAY, Decoderh M A DZER K L TEYIL~NZ b
IWRINEHERTETWLD

v JoIntIRELZDHEN LY BVWEBHRE LT, TTSOEAZETFLTWSEH, HAOZELEHETTIEL
ZETE T ATETIEEREDL Y LT Eh 2712 ENEZ NS
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INTHE SR B R R D 2 E

REEBOERANIHEL-T—X
Reference : a little more milk please
Baseline :let me have some more milk
Proposed : a little more milk please

a_little_more

a_little_more_milk_please

*x—=31 05031 30wl O<TI O3 ~+0 —
O NWDO =T T D @ =50 DN O oreim sl D

< > N ol
b el % s B S s S <s> 2 3 £5 »L CrE 0 </s>
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SITHRE SR Attention D=

AttentionHhttZE L 7= — X

Reference : which would you like beef or chicken
Baseline : ** beef or chicken

Proposed : which would you like beef or chicken

Baseline

which_would_you_like_beef_or_chicken_?

</s>

N SOXO_T0I <Ol 4®00] Ox—.— CO<| Q_cO0ZF| J0_T=2

Proposed Multi-task NMT

which_would_you_like_beef_or_chicken_7?

</s>
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