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Background Review

Easy as 1-2-3

The shape and sound of silence
Look at me now

Who's that speaking?

When actions speak later than words
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EEIRABIBEE

- B (spontaneous) iE5 vs BAIE (read) 1B
- KiFFR

- IRES

- &R (low-resource)

- =37 (far-field): &M (reverbation)

- OF

- WIE AN BIER (speaker-adaptive)

B&piEZ RS (ASR)



2 By (e B A 4R

Short-Term Fourier Transform, STFT

EEES: RETR, 2RIETE
B—BKESHM BENSKES). ME, BHE—mREEr TR

STFT{z(t)}(r,w) = X(7,w) = /_00 o(w(t— 7)e ™ dt

B FRE R (window function) w (FEREX (8] 2 SMNEIFT 0 E%Lu )
TMYBANT AEEO NS ImS AR, TEYTIESIES TER
A Fourier THHITEF,

B&piEZ RS (ASR)



AL (spectrogram)

- HE R £2IIRER A LUEHAIERIENE R
U4 How to read a spectrogram, Robert Hagiwara
- INERIESEY STFT: BEE vs 411 [B8L] vs BYiE) [E#]

STFT{z[n|}(m,w) = X(m,w) = Z z[n]w[n — m]e ™"

n=—oo

spectrogram{z(#) } (r,w) = | X(7,w)|?

BNEZI03! (ASR)


http://home.cc.umanitoba.ca/~robh/howto.html

Mel SRR

BENZRRV I NFFIEE RSB AR, RS EETIRIGE IMAEE S 1E
3|, 90 MFCC (Mel EZEZ%%) A0 Mel Filter Bank (Mel JER284H) .

\t

- FFT 3RS
= 2595 logy, (1 +
SEIXTEL Mel HHE

700)

Mel %94 F kBT %3 melody, ATEANZERRETFHLEMR
GIEALE

B&piEZIRR (ASR)



R FFE 1= EY

- S RN TR EER A ISRV 25 H FIRBUHE, SRR
B EERRK; BMKELHRE

B&piEZIRR (ASR)



R FFE 1= EY

- S RN TR EER A ISRV 25 H FIRBUHE, SRR
B EERRK; BMKELHRE

- B AT REENEROTCRABIAFE AR, 1SR _ERYE BT
55 WA NIERIRY 0] EBA &

B&piEZIRR (ASR)



R FFE 1= EY

- S RN TR EER A ISRV 25 H FIRBUHE, SRR
B EERRK; BMKELHRE

- B AT REENEROTCRABIAFE AR, 1SR _ERYE BT
55 WA NIERIRY 0] EBA &

- TSR BEBEIFARAN

B&piEZIRR (ASR)



R FFE 1= EY

- S RN TR EER A ISRV 25 H FIRBUHE, SRR
B EERRK; BMKELHRE

- B AT REENEROTCRABIAFE AR, 1SR _ERYE BT
55 WA NIERIRY 0] EBA &

- RS R REEEFEARA

B&piEZIRR (ASR)



I =SB 2 (Noisy Channel Model)

original word

word hypl
guessed word word hyp2

BEZI03 (ASR)



035l (cont'd)

BEFFHRAN 0, 1B L ARAENNHNGFRHA?

W* = argmax P(W|O) = argmax p(O|W) P(W)
W W N—_——
BEEn EERL

HA, WEFY] O BAFIHIEEM.

- EERE ARESETED FtBER
F 4% B (syllable) / HE (phoneme); FEIEE

CETEE: ATERE, TUT—MRmEE




AFIEE (AM)

BEFEZEEBIT (phonetic units)

- &% (phoneme, phone): “cat’— /K/, /AE/, [T/

- ETXTER HMM ARTS: kys kys aey ...
- DRIBERRIATS (onset). HEFS (middle). LR (end)
- ETXHERBVIRE: kg, .
- ETFXHENER (D ER)
- “FRIZT"—“wochile”
- (W& F, diphone) — “sil-w w-o0 o-ch ch-i i-l l-e
- (Z8'F, triphone) — “sil-w-0 w-o-ch o-ch-i ch-i-li-l-e”
ZIRRBIMBIEETEIMNGEE =S F (tied triphone states) #79 senone

B&piEZ RS (ASR)



BEF1EE (AM) (cont'd)

EEEESET (8)

BT (syllables)
- % (grapheme): —PMFRF (character), MEXFHETGNFE (RXHF
. KINEZK)
- Fh (word piece): JRBYLARER D (sub-word units)
- BEANE: XA RHRZUARGT
BB WA TR FIEE, FMEE, CNREZIIANBI K FHEA
Frid Z A A,

B&piEZ RS (ASR)



E M52

Framewise classification (HMM-GMM/DNN)

: fui%‘;ﬁfﬁ%éfiﬂ[l\ ﬁj\mﬁj; T%Hy &mna
HHATIE HHIE B Q /@—
- R AR E RIS R A & }
i EAR R TRV IR S | s
- £5E HMM BHTHERD, BEIRA ur" "
HIIR RIS ¥
- HE ERRERIGRSREL 7 \\

E*ﬂ_—\?j:f/j) BEMUER N BT /E L ERREAR AP

REESZIRRIELS




s&# %t 5F (forced alignment)

- GMM Z0fE)IIgR? —EM EiE

- BRAR A FRHE S B EIRSHITRAMSAIT T

- JIZREY, A Viterbi BB HIERIERELSELHIEFT

- ET MERSEY, MMASMAEHSRNE, ME: IS5 (4, 0)
- BIEEEIRY DNN Bailllgk?

- BRI E—ARE A GMM-HMM A& R KRR G IR THEE"

- KBk, BRI
- AINME: FEEHULE (attention mechanism)

- SEEARIIEE £A F (monotonic alignment)

- [GEITIE Deep Speech 3 BHEA =B

REESZIRRIELS



BEEEE (LM)

PRTCAYRIE, AR

“a volcano threatens to flood a town with information”

B M T AR E
©2013 Randall Munroe, J&H9K

) FREESINGIELE


https://what-if.xkcd.com/34/
http://songshuhui.net/archives/81996

BEEEE (cont'd)

i fhit

Pwl, HP w7,|w1 wz—)

HEXRFA N JtXiE (N-gram) {S1HEMLERAEIRK

P(wl | wy ... wi_l) = P(U]l | Wi—n+1 - - - U)Z'_1>

BZANRBESIBAES N IEEHA, 40 [Jurafsky 2009] &




5 o -

ERIRA M 47

- B (frame) 1RBAIRTS (state)

- LIETE GMM RIMX S, ITTERE DNN KAt
- BUXIEE . DNN ﬂw#}%ffﬁvmmia‘mﬁ#ﬁjﬁa)\ R KRNEMEE; B
LA A B MBI SESSFINRES ; FREENEZ SRS HHITRIZ

- IRTSAE R EZ (phenome)
- IBEZEHS A EIE (word)

- ZFEImH A H Grapheme-to-Phoneme (G2P) =4

- WAEEIRLMRIAIF (sentence) HITEWN

w = arg max P(w ZP (o|s) P(s|p) P(p|w)

weX*

REESZIRRIELS



HIEE RS A—N %, (transduction) [p)&R

Language Model
Meaning

Decision Trees

. 4
Feature Extraction m R
\-/ NLP

Lexicon

Acoustic Model




E#HEN

- BE I 135K (lexicon), MBRIKSEEHREE (WFST)

m Lexicon

*call: kaol
*dad:d aed

*mom:maam

REESZIRRIELS
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=]

F—HAF: Ria&K FST 530 FST &R Lo G
Transduction via Composition

* Map output labels of Lexicon to input labels of
Language Model.

* Join and optimize end-to-end graph.




BREE £ XT3 36

Connectionist Temporal Classification (CTC), [Graves et al. 2006]

Rm . FFRAEEENVZXONERBRENERFY, MAREHRIIE
(CE) ERARIIBIZE AT E

- NS E D TFRANBEWHREN R, SINTERFS, HATFR
TEE, AMmBEREMEBNFEIIKEER

- DeepSpeech ] EESEN fEAMEIHAIBE IR AL BEITNFFHMIES
=, TEEEERRMNARN
E L RA VA (word) Ay g U CTC A 4 £ A E 0935 ) 3

H}

REESZIRRIELS



Fr5 X 73 il 25

Sequence-discriminative training
12 X MNGEIREFRESES, WRHINGEIENXA, § NEFREESH:

B Kl 2

O, = arg max Po(X| W)

FF5I X il 2R (MMIER] 2 651)

for = arg max Py(W| X)

EiEZINPIHEZR



F5 X 41414k (cont'd)

EX
. = argmax Py(X | W)
o

éDT = argmang(W| X)
0

FB—JX Bayes AT\:

Po(X| W) P(W) Py(X| W) P(W)

= arg max

fpr = arg max
0

Py(X) 0 > Po(X | w) P(w)

DF LR Pp(X| W) BEAXIAARIBARREL, Mmoo &NRPRE XA E)I4k
BEMER (RESRE) RV,




FF5I 2 5 1A

Sequence-to-sequence (Seq2Seq)

- HARH Seq2Seq (fE1EEAY LSTM RERIDS) HNESIBEZIRT
. EEESAK, BFTE
- FEFVISSENE, BEBREM
- EBENLE + Seq2Seq
- Listen, Attend and Spell (LAS)
- NI R, B2 EOS
- BERAREETIIGERM, BEMMANIISESERE, NEaUE
8 beam search BIBHR(EBNME S REMEITD (rescoring)

REESZIRRIELS



I_IJ_EI?‘E,]'LIJ = 1051




HERERE

o/

O

| | | | 1
20124 20134 20144 201544 20154E% 20164

AT BE



CLDNN (CNN+LSTM+DNN) / CDL

29 2015 E£41, EEAIE [Jia 2015], [Liu 2015]

- BRE R RIE NS RZHRIEN
- tEEEEER. BRERHRSEER (FE)
- LSTM B 1A EF7I R WER

it 2000h, XE LSTM fLF CNN; 10000h, 48/ (1024 D5 )

7 52 BYEN T8



CDL (cont'd)

- EB[A) LSTM TEME R B oA EIE E B LA, B—HIUK, RHE
FIEMRIEREANEBNIZENE, BEIRFIMERIL, R BAIE
FH=IRESER,

- ERBUE. KIRBIZHT, EEEORN CElgkzE, RB CTCil4k,
B AEST Z BN A LSTM 1RELBY M REIRFAHERIR, EXNZELM LSTM 1%
AHNEREEN.

- CTC = BIRUAH BRSSO RRIEFSGEST, A LIENTS BIEN AL
‘target delay’ , MM REE LSTM BEPIAINE BB, M
XNMEAXTWE LSTM BB NETL MRS,

7 52 BYEN T8



Deep Speech: Scaling up end-to-end speech recognition

[Hannun et al. 2014]

- BIZEANEERE, B—ENE
ANNBEE

- SBHEIXE RNN

- BRAREREEIAE RNN M /x
[ RNN KA ERBR R THI5 AN

- softmax AHEMETEIERA, ¥
EE IR AR FHEORER

BE



Deep Speech 2: End-to-End SR in English and Mandarin

[Amodei et al. 2015]
- KEN 2D (BY5) ATHERNES . — Faly

o ==y 7 OO0000O009} comnected
IR IR B IR AHEN :
- T%% (row convolution): AL

BRE T, THNET S
Batch (Bidi?eEtLiJonal)

Normalization

Row conv layer 0 @ @
Recurrent layer —» @ @ @ SEGICIOICIONOLS - 1D or 2D

O00O0O0O0OO0OO0 Invariant
I T Convolution
1000000009,

T+1 Spectrogram

Tti = Z Wiihisj14, HPF1<i<d
=1

BE



Deep CNN

292016 F£X, IBEARIFE

‘!\ ..... \
EE,

- ﬁé? Deep Speech 2, XF3 VGGNet 89 3 x 3 7\ kernel FloL =151,
SRAME 10 /=

- CNN B9 FRZ AL R RIBEE S BN ZENE (HRIEABS.
PINRIE NGl ESE), BRE “SAKFE CNN n2inER e E”
(A& & ARIR)

BE




Exploring Neural Transducers for End-to-end Speech Recognition

[Battenberg et al. 2017]

CTC | RNN-4£#88 | Seq2Seq (full attention)

MTESINEY, TEYES = =
PREFIUN 2 [B] B9 (A IRIT 1 2 -

Pl

AN BRI TTR2EEN | 2 = S
BEXTTT vs. BT TF e i 0
o O
[ ]
O

s 0o s »8 48
ON NON NO)




Exploring Neural Transducers for End-to-end Speech Recognition

[Battenberg et al. 2017]

RNN ##es TIE BT

Lh-‘_-,

55 O]

BE



Mt3=: Cold Fusion

[Sriram et al. 2017]

KBS BT N Seq2Seq BII4rd 12
BT, NHT

BE



Deep Peak 2

2018 &4, IBERAIE

BT ISIMA CTCH E PR BERASER"

- ETFXAEX (D) =8 FBERETE— AL MERAS

- ETXERX (C) WER L, AE%/NE—TF1, TEEEREHERL
- BEFEMEE XA IR

- BNEESZAGIIE, PERICES. ZRIERSHA

BE



Achieving Human Parity in Conversational Speech Recognition

[Xiong et al. 2016]

- #& CNN, JXJE ensemble; HA i-vector SEIIIEA BIERT (speaker
adaptation)

- VGGNet / ResNet / LACE (TDNN-variant)

- LACE: ZXE1BIEY BAMEE (layer-wise context expansion and attention)
“EEHEARMARALRAT 6 MRR G ZR L, FH4769 F At
212811 I CEREER ) sz F R A A EMBHIESER, R
JEEH L, PTARKLEL) NP2 W &L B i TAE, X shidst
TRV L R,

—EFR, WHERESAFR, ACM Fellow
- (RSB R | XHEEZIRBIKFBAZ, IR 5.9%)

h 1)

T



ACE 284544

bn2
[

Softmax
w C‘;‘:”ﬂ“g‘““? Element-wise Matrix i
eighted Sum Across
Width and Height) Ji Product !
;
| i
t / 1 / s
C.
F’ !
1
JumpNet h Convolution
! (Keep Same Channel/
Width/Height)

JumpBlock !
]
/ '
J
i
I
/ ‘J vl
wee )
! RelU
i
bn1

I

(L] !
'
'
!
t ; t
! !
u
JumpBlack JumpNet
N Ay Batch Normalization
\ N
N N
\ \
\ N cl
t . t . t
\ N
\\ Convolution N Convolution
JumpBlock {Increase Channel + (Keep Same Channel/
Reduce Width/Height) Width/Height)
feature block input
X




The Microsoft 2017 Conversational Speech Recognition System

[Xiong et al. 2017]

- 1 CNN, JXJIE ensemble

- AT, FRIBIIEFEEX AITN?”

- “BBIRTE CNN ABHOD BLSTM 12l TAE!”

- TEARTE, KREEEANE?”

- “YR7E ensemble BB —> rescoring!”
ARWEFIRFIEAREEE . HFHRERE 5.1%, BT IRIZRE)




Listen, Attend and Spell

[Chan et al. 2015]

- Listener:

AR R R

Listen HIRIG1ES x WIEANSE

FTh=
- Speller:

g2, AttendAndSpell #ZUZ h Hr=

E—1F

h p—
= AttendAndSpell(h,y)

P(y|x)

(h,...,hy), UL T
BT ERNNF R

75 LRI D16

Listen(x)

Speller

FE oy H
CharacterDistribution
piics J@‘rﬁ

\H lm n( ntext
Wki—Fxﬁf <

BRBIEAFE x

] A9
h=(.....hy) BLSTM Listen ﬂu:':ﬁﬁ

€
SR n

Listener




State-of-the-art Speech Recognition With Seq2Seq Models

[Chiu et al. 2017]

AT ILmE R AR, 1F T RS Mg EmRL:

- FRERAFER

- £ EE S (multi-head attention)

- TBYHHE (scheduled sampling). #r%&F& (label smoothing)
- BfREH: &/ CEIEFHEIRE (MWER)

EMWER = Ep(y‘x) [V\/Ol’d EI’FOI'S(y, y*)] + )\ECE

1 —_— ~
Lhbest — N Z [WordErrors(y;, y*) — WordErrors] P(y|x) + ALce
yi€NBest(x,N)

Google



Feed-forward Sequential Memory Network

2015 & 12 A, [Zhang et al. 2015]

HIRMEHME (FIR) 5FRi I (1IR)

I Y. |
10)
h X, o) h,
' w
wi 27
| X, | &
(a) Recurrent neural networks (RNN) (b) Recurrent layer in RNN as IIR filter

RNN ABEHF—" IR JEEes, SIVAEEIEZN CNN HBE TS FIR JEE2s

BAR




Deep Fully Convolutional Neural Network

2016 £ 8 A

BEE B
T

AN
‘ “~.:::ith4ti='z L NE

- REEFYIER;, BERNBAESEESHITER

- R 3 x 3BV NERZ, SMEREZERMLEBLE

- AIL B IRATE S RUIKEARRIE, #HEE RNN BEWESE; ik
RERIRE A LU CTC Nimlimil4 B8 EiRE

BARE




Deep Fully Convolutional Neural Network (cont’d)

ICASSP, Very Deep Multilingual ConvNets for LVCSR [Sercu et al. 2016]

XA MIBRAT?

- conv-conv-pool-conv-
conv-pool...

- 25X, VGGNet

- DOH RTEMP?

- KX WAEKIE
EE, AEYImE ET!

BAR



LC-LFR-BLSTM

ICASSP, [Kun et al. 2017] / Z{F= 95188 #4k

- BZEREE (latency-controlled)
- BRI (lower frame rate)

- AT, MFTAIRRAKR

FIEEEE iDST



Deep FSMN

ICASSP, [Zhang et al. 2018]

- EMEZ(8)INT Bki%iE$Z (skip connection)
- WEHERAEEKT?

FIEEEE iDST



v (po) & (leng) 45 (shui)

- RENVEIERZ




v (po) & (leng) 45 (shui)

- RENVEIERZ
- RENMBITERRES




v (po) 2 (leng) 25 (shui)

- RENHNEIER %
- KENPITERRES
- RMEZAENNERES




v (po) & (leng) 45 (shui)

- RENVEIERZ

- RENMBITERRES

- BMEZRENNEREZ

- MRAZBABWESIERAEEZ IR T, RIEMR—FLFRE




v (po) & (leng) 45 (shui)

- RENVEIERZ

- RENMBITERRES

- BMEZRENNEREZ

- MRAZBABWESIERAEEZ IR T, RIEMR—FLFRE




)y (po) 2 (leng) 45 (shui)

- RENVEIERZ
- RENMBITERRES
- BMEZRENNEREZ

- NMRABRBENEIEMINBEZIRA T, RIER—TLFFE
RESTEEE B, HHEH AR % ZI=HhREFTRRERAHR
By ZAZETP, WwRBEVET—A, R e £ %,
o R H R LAASTF— 5, EREIBLANAVIRS, RLEEH
HEFRTRRAAS T HIENEEL, RZIFR

Ak, M5 Al Lab &) FA4F, BIEEEZBRE A FTA




)y (po) 2 (leng) 45 (shui)

- REMNBEIERZ

- REMNWITERRIES

- RME 2 KENNHREZS

- NMRABRBENEIEMINBEZIRA T, RIER—TLFFE

. RESTEEE B, HHEH AR % ZI=HhREFTRRERAHR
By ZAZETP, WwRBEVET—A, R e £ %,
o R H R LAASTF— 5, EREIBLANAVIRS, RLEEH
HEFRTRRAAS T HIENEEL, RZIFR

Ak, M5 Al Lab &) FA4F, BIEEEZBRE A FTA




CTC + Attention

[Kim et al. 2017]

ZEHES

Attention B BEEEHIM LR G
SFFFAUEAE 1B AT o

BT CTC BARRE AR EHEBIBL
ANERE, SEENERFD CTC IIZRLL
—MEESFINEEEET
— i, XFIIZRERBER AN E T
HIF TR ER RIS, HEEM®
T XAl

IR \3 Attention

T Decoder

Shared

Lt = ALcre+(1—X) Lattention, 0 < A < 1

Research Highlights



‘E::—L' ~ —
=L odll




AiRiE (BE) FLEHE, BEIEEE) (RE, Aikil)




EFARERET AN

2017 £ 9 A~

- XFAEN + (FEMHEZHR + ARAIERIN)
- BEE: ONN fREXEIBRGE, AISRREERSFSEIEAVEHIEDHZ
- Bt AREMS?




- BHE RSN KA E AR R
- KR, BWEATHERLEHE

N

TARBE-FERRMNER, 2EAREEHETK
- REEMABAIM, HFALD; FEEfEEE MRS




V-VAD as Action Recognition

#{EiR%I (action recognition)

WRFEAST R FF 5 B E R AR

- WML (two-stream)
- 3D BYZ= AR (Spatiotemporal 3D-CNN)
- Y37 (optical flow) SF/EERISAE

THYEIRRI



Visual Voice Activity Detection in the Wild

[Patrona et al. 2015]

18 V-VAD ES1EATHFIR AR EKE &

- Dense Trajectory
- STIP
- J8£2 (Bag of Words, BoW)

THYEIRRI



ESRIEAR S




TristouNet: Triplet Loss for Speaker Turn Embedding

[Bredin et al. 2016]

UK. “Improving Speaker Turn Embedding by Crossmodal Transfer
Learning from Face Embedding”




A-V Scene Analysis with Self-Supervised Multisensory Features

[Owens and Efros 2018]




A-V Scene Analysis with Self-Supervised Multisensory Features

BRERENFIIER . EANTTAAN TR A

o & sigmoid

global ave‘rage pool
[3x3x3 conv] x 4, 512 /[1,2.2]
[3x3x3 conv] x 4, 256 /[1.2,2]
[38x3x3 conv] x 4, 128 /[2.2.2]
1x1x1 conv, 128

1x1x1 cony, 512

tile & concatenate
s 4

(18x3x3conv] x4,64/[222] ) ( 3x1x1 conv, 128 )
¥ ¥
pool/ [1.2.2] pool /3
( saxtconve4/[222] ) (_5x1xt convix 2, 256 /4 )
3

[15x1x1 conv] x 2, 128 /4
[15x1x1 conv] x 2, 128 /4

pool / 4

65x1x1 conv, 64/ 4
Misaligned sound
L x

Video frames Waveform

=




Looking to Listen at the Cocktail Party

[Ephrat et al. 2018] (Google)

Dilated convolution Audio-visual Bidirectional FC
network fusion LSTM layers
[ 1T
B 25
102: 25 25
T ' i
3 .§ v ; Embedding .o 298 - Complex  Separated speech ~ Output
Iy 75 masks spectrograms  waveforms
= 1 1 1 - y

=
-

. . shared weights .
102447025 25 2
. * Embedding o 298
: 75
1 1 1
1

STFT
—> 298

Input video

N
-

.
.

Face #N
75 frames

3 seconds

Input audio

! 31 23 257 257

il Visual streams ﬂ Audio stream ﬂ AV fused




Looking to Listen at the Cocktail Party

. AT CNN BIRBIERI LR L e
- FIBTER (1) &%
- FISRAOY Fourier THEOIBESRE STFT S EIRHIRIR(E S

EEMR5HE



The Conversation: Deep Audio-Visual Speech Enhancement

[Afouras et al. 2018] (VGG)

i i
TR - 1
L 1
T g
HAE
+
1D Conv Block:
us=L#
1D Conv Block,
x6 K=5,C=1024
s=1 1
ISTFT
SR

YA
HE

L]
)




The Conversation: Deep Audio-Visual Speech Enhancement

Wit . ABIIINEEE, methiuuiaas
- KIR7E, = SNR (5eEk) MIIBR T, OK; 1K SNR
- 2ERNG, HEABEE HT
BEEAMEAN—KER, MeMAEMEXEHS MEENNREESS

EEMR5HE



—{€ Samuel Albanie B CV A=

Poetry (i%{E)
The following piece was inspired by real life experiences and was
submitted to a poetry competition in 2016:

Computer you piece of #5%8&! A TM 337 3% FLfd,
Now is not the time. XA T ERIESR!
The deadline approaches. ddl #k@: -

Source: http://www.robots.ox.ac.uk/~albanie/curriculum-vitals.html

EEMR5HE


http://www.robots.ox.ac.uk/~albanie/curriculum-vitals.html

i AR5l




WiE AR A PRI ARTE

- ZRESEA (UBM, Universal Background Model): AFRINZ53H1EA
T RBIEFE D

- i-vector: TEH GMM-UBM #REVFE|IRRITEEM £, BEFIAENK
MIEER— I EEHENRERSENRKTT, BNRIAESZHNERE THHE
MIRIE ABERER




Deep Speaker

[Li et al. 2017]

FEEEMWERIRIEARRAN (embedding)
5)%% ﬂz%, /J\ kernel

HF S4B iE AR



VoxCeleb: Deep Speaker Recognition

[Chung et al. 2017]

X B YouTube EBIIM, SyncNet #2Hi%IE A

Eb32 7 A3 CNN A0/ i-vector RPN E (BEEM----- FTEMEAEUESE
IE)

SR IE AR



Seeing Voices and Hearing Faces: Cross-modal biometric matching

[Nagrani et al. 2018]

- FRABE ML (0dd-one-out Network): Z MNP E|E=NE
- X5 ARBESDZEAEENE
- IR S 2 RSB HESEEE

- BIZSERME (Dynamic Image Network): BMEGRLZEENFIIER

- Z34 3848 (query pooling): #RRZ NN D I8N EEE BRI R

EZMSAIEIE ARSI



Seeing Voices and Hearing Faces: Cross-modal biometric matching

Z
Q
=

! ]

B-g-ili- 890 -

%
> modality =)
shared weights
modality specific
weights
Ao

(1) Static (2) Dynamic fusion (3) N-way

\
\/
L
— )
vy
-
]
SO B SO

Y

SR IE AR
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ABBEEARET RN FMIMRIZSEE: —125ms ~ +45ms

MR ¥ ART2EMPRNRE A (UREESMEHERELE);
KrEmE EW— 2 Ha0R1E A (active speaker detection, ASD)
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Detecting Audio-Visual Synchrony Using Deep Neural Networks

[Marcheret et al. 2015]

- RN BHZENEWSURIEE (bottleneck features), 510ms B9
J:—FX/I\D

- B LR, 11 “BFE” £ (0ms), 121 “FEF” £
(j:180ms)



[Chung and Zisserman 2016]

- YOI (two-stream) 4R, L% Xt
Eb#5i 5k (contrastive loss)

- M 5 EZEG (120 x 120) 1
R AIE ST MFCC A& (13 x 20)

- B, A (FREMN) ST
BHES &/ Euclid BBEE

- A CNN $FERA TRISAEMRE,;
] [Owens et al. 2018]

n)FigE, DNN CNN 3D-CNN

|fc7 1x1 256 H contrastive loss HM 1x1 256 |
convs 33 512 covs 33 512
comv2 33 256 cov2 33 256

120x120x5 13x20x1



Multi-view SyncNet

[Chung and Zisserman 2017]

- AT —T Rol Kb, HRTHUAFK
- JINEREREE . #i#HF S (curriculum learning)

FEbifisk; ZEAERML (siamese network)
NZ yd® + (1 — y) max(margin — d,0)?

d = [[an = bnll2

Hrf ye {0,1} RAHWMERRSILAS, margin NFIKBIEHE,

CNN



3D CNN for Cross Audio-Visual Matching Recognition

[Torfi et al. 2017]

LA, FAEEEHHE, FTFME CNN #IAR T 30-CNN
]

‘ ‘Visual DNN architecture

).
( )
Conv1-64 Conv2 12: Conv3-256 N Conv4-512 N
NN
o N T [1e5] "3

=
g
=
g
=
g
anl
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“BEANNFLERARDE, BRI, — AR SIal, HARE
BIES}, BRBEZERIHENTE. RENTE, H— AL
S)EEAVIEIESEIRA IR T ?”



Thank you!

Questions?

skiZf | me@caszhang.cn
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