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B Looking Enhances Listening: Recovering
Missing Speech Using Images [Srinivasan
| et al. (2020)]
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Masking
signal

ASR ASR

A man wearing a collar jumping A dog wearing a collar jumping
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B F ;%A : Attention matrixZ {5 f (Attention based)
J A ADEEIZxG T S B EE % Attention matrixh 5 HERE

e < H
' —— ' [MASK]
"1 = a1
; % TY
<eos>
ANEE Attention matrix
_ $5£B - IEfET X X + ZZ B8 (Reference based)
SRRV DEMZXESZ TR FOBEEHS[MASK]ZE R
PBERT [C K DB Fibitin WDETEENDAZHRIET 571=60
f51:  ASR output: SH X &TH ZEELY TY
Reference: SH & Bn <9
Masked result: S H [ [MASK] T9

B {H#8t. Sakriani Sakti

. BF FH@NAIST Hgea S a4/ —> 3 VHRE

¢ Scieng o
%

¥
By
L =
(7))
[

—

E |
4 yooaL®

73 S
Y NAISTY @

2020/10/23



. BERT (Bidirectional Encoder Representations from Transformers)

T T I)LDHERE (Masked Language Model & L T): SHIZBAL TY

HIEHIAAE
(YR Ent=) XF1EH -> Hidden vector

B TransformerlZ &k A =

Hidden vector -> Hidden vector -> ... -> Hidden vector

BYRXY) INT=-BEEDTFH

Hidden vector-> B 37+ X k 5 H X [MASK] T9

[Devlin et al.]
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— A3ty bk : LUSpeech
%%Wﬁﬁlaaﬁ: 23:55:17
® 3T —4 #1: 13100
® SEEM: 1
KIS B AT 1FTFDS% (KT A~/ 4 X TEH)
B xr == 7]

= F=' =R - Attentiont#E <t =Encoder-Decoder® T )L
SEE ) 30k (BERTDEEH & F—)

o ;,.,\;ﬁiEﬁﬁL: Wordpiece (BERTTCERINTL\SH T — KE{i)
BiFEAIE DHETE

® F;EA : Attention based
® F;%B : Reference based

B BERT

® =7 )L : pretrained BERT-Base (Transformer Block x 12, Hidden size: 768)
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even so severe a critic as mister wakefield states that a stranger to
the scene

(Answer)

Clean

Missing
(Zttzenbtion based) Missing
(,-ittxenbti-lc-)?lEbR:sed) Missing
(-;cierbence based) Missing
< A +BERT Missing

(Reference based)

even so severe a critic as mister wakefield states that its stranger to
the scene.

even so ##rre ##ls as mister wakefield ' s states that its stranger to
the scene.

even so [MASK] [MASK] as mister wakefield ' s states that its strange
r to the scene .

even so far strange as mister wakefield ' s states that its stranger to t
he scene.

even so [MASK] [MASK] [MASK] as mister wakefield states that [MAS
K] stranger to the scene

even so far a, as mister wakefield states that a stranger to the scene

XClean : TTDT—R2 Y FOFE Missing: —EZzHRI)A P/ A XCESTHEZA-BE
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VOQ-VAEZFHW\WTEEZ1ET
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« FHFEENH  AttentionBé4E (T = MDEncoder-Decoder® T )L
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. Conditional VQ-VAE (vector Quantized Variational Autoencode@m

N

= 7—_“) l/ 0) *EE H% K |NA||S-||_@O®

. > Reconstruction
BT J—A @

AHDEFE -> Hidden vector

Dec py(x|z, s)

— k
] 7 9 SEpr:;le Codebook
O— K 7w 21D + Hidden vector (EEETER) > BERERE V1Vy... U ; ese; -e,}
BO—+rJv’ (s) I
Hidden vector (Encoder) -> 3 — K 7w Z1ID Enc g (z]x)
B Speaker embedding @

Input

Speaker ID -> Hidden Vector (Andros et al.]
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BT—A1tw b:LSpeech I2EF£(1) & E—)

7= ana ;. AttentionB4& -7 = Encoder-Decoder® T )L (IREFi%(1) & F—)
B Conditional VQ-VAE

=X E 1 (Clean -> Clean):
® AHNEFE : Clean
@ HAODIEMRT—4 : Clean

s/é 0\
Y NAISTY @

£% 7E 2 (Clean+Missing -> clean):
® AJ1EF : Clean + Missing x5

® HAEFFE : Clean
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even so severe a critic as mister wakefield states that a stranger to the

(Answer)
scene
even so severe a critic as mister wakefield states that its stranger to the
scene .
.. even so ##rre ##ls as mister wakefield ' s states that its stranger to the
Missing S 29.412
scene .
Clean " , _
Reconstructed Speech even so severe a critic as a rec ##al field states that its stranger to the 22 844
(clean -> clean) scene,
Reconstructed Speech even so powerless para ##ed as mis ##ess lin field states, that a 33.731
(missing -> clean) stranger to the scene,
even so severe a credit as mister wakefield states , that a stranger to the
Clean g 13.697
scene .
Clean + even so short credit as mister wakefield states , that a stranger to the
Reconstructed scene .
Speech Reconstructed Speech even so severe credit as mister wakefield states that a stranger to the 16.216
(clean -> clean) (clean -> clean) scene .
Reconstructed Speech even so severe a printed as mister wakefield states , that of a strangerto 24 070
(missing -> clean) the scene .
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o Attentioni‘ﬂ%*ﬁﬁ = Encoder-DecoderE®T /L A\

= T )LD *ﬂ% H]R K |N/A||S1r@°\®

BT >d—4 (RNN)
A J1458 (melspect -> Hidden stat
(melspectrogram) -> Hidden states H _____ ﬁ

B 7 31—% (RNN)

Decoder V1 Y2  Vt-1 |

Hidden states (L > 3 —#4) + Attention

Encoder

-> Hidden states (73 —4) -> XF15%R -
. S N N Attention matrix
B Attention SISV TN, N

I a—4%, TA—3OERELOXICERF G

[Andros et al.]
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B L1857 (0% noise)

BEL-8F BER L= (5% noise)
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