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L L| 2 X2|(Audio Processing)
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S (Sampling)
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= Sampling rate
» samplingrate= Ot=2 21 JE S GOtLEE A
REXNE ES
» 2 ZEE2sS EE &40 20 SA[EH H[O]
Hel 37|17t =0 d

= Sampling theorem
» sampling rate” | Z|CH frequency £ Tt 2| 74
NEERTE
= YEPE O 2 sampling= Q17F2| H2f S0
A S
= Audio CD:44.1 kHz(44100 sample/second)

= Speech communication : 8 kHz(8000
sample/second)
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0] 2H (language model)
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== A (pronunciation lexicon)
» I E 2 T & 85t= 2 A2l & X2 (grapheme)2F A2 OISA |7 7| =
ey say A speak
> p ee ~ ch
s .
' eh speech
@ ) ]
! aw E ] talk Spell
»
i [ gm tell
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What happens if | feed my own voice into
a neural network?
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C LOVA SpeeC h https://clova.ai/speech

coming soon

%ré- %Q’ U|E|0'| Hf% CQE Korean Japanese
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Google Duplex

Al “Il .
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ASR [
“Okay, for
what time?”
lv‘&-:_
_—

Duplex scheduling a hair salon appointment:

Duplex calling a restaurant:
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please”

17



Tacotron 2: Generating Human-like Speech from Text

Waveform samples
4
[ WaveNet MoL ]

mel spegtrogram 2

S F ) ot @ O OO OO 0000000 QO
Linear Projection

( Bi-directional LSTM
4 :
3
( S Cony Layers ) égsgittli(\)/g 2 LSTM Layers B Hidden 0000000000000 0OO
L} Attention [y Layer

[ Character Embedding ]

[ 2 Layer Pre-Net
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e @0 0000000000000

nnt @ © O 0 00000000000 O
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Input video (two people speaking together)

L | | | M
|
: ® :

JOHN ALL RORY

Video source: Team Coco, https://www.youtube.com/watch?v=UT7h4nRcW;jU



An Audio-Visual Speech Separation Model

Input video+audio Model Qutput audio
Dilated convolution Audio-visual Bidirectional FC
network fusion LSTM layers
| | [ 1 | 1| |
- = Face
- =|_Embedding Complex Separated
- - l i masks  spectrograms
Speaker #1 ]
. tHE 4
: |
- o N/ “Only speaker #1
= - Face | & .
. =|__Embedding > .
- ' i :l ISTFT
Speaker #N —_— wmﬁ} -Hw
’ ‘Only speaker #N
Input audio |

DVisual streams @ Audio stream @ Audio-Video fused
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Edit View Navigate Code Refactor Run Tools VCS Window Help

File
T Project « € = 9 —  umREADMEmd \# ui.py » _init_.py “ » synthesizer.py Run:  #_ demo_toolbox o — =
2 & checll = ved in a future o
= - B SV2TTS toolbox ? £
: n tacot %
i? tacot There's a way to measure the acute emotional intelligence that has never pe set to “rate = 1 é’:
% 5 tacot Dataset Speaker Utterance gone out of style.
g 2 tacot y: >
E 7 tacot ape): I;
: b tacol VoxCeleb2\testizac v id01460 v | | YO41WRHACWU\00177.m4a - Load £
] > wavs Random Random Random Auto select next
> utils
_'_E" = _init_.py
§ = audio.py Use embedding from:
E = feeder.py
# hparams.py VoxCeleb2\test\aac)d01460\Y041WRHdcWU\D0176.m4a k > Synthesize and vocode
= inference.py
2 infolog.py Take generated Record Play Stop Synthesize only Vocode only
= LICENSE.txt
# preprocess.py Encoder Synthesizer Vocoder Loaded VoxCeleb2\test\aac\jd08392\CZLQUQTssAE\00077.m4a
= synthesize.py Drawing UMAP projections for the first time, this will take a few seconds. 3
g Loaded VoxCeleb2\test\aacid0 1460\Y041WRHdcWU\00176.m4a rained
= synthesizer.py - 5 ; Generating the mel spectrogram...
2 train.py pretrained v | pretrained v | | pretrained = Waveform generation: 76000/76800 (batch size; 8, rate; 5.7kHz - 0.35x real time) Done! cpu_feature_guard
v [ toolbox VoxCeleb2\test\aac\id01460\YO41WRHdcWU\00176.m4a porflow binary was
 _init_.py embedding mel spectrogram B i it Heviice
 ui.py 0.20
= utterance.py ke(GHz): 1.8475
> utils 0.15
v, vocoder A K
untime/gpu/gpu_device
> medels 0.10
> saved_models untime/gpu/gpu_device
& audio.py Add 4 more points to A0S Peth 1 edge matrix:
; . . untime/gpu/gpu_device
% display.py generate the projections b
= distribution.py g untime/gpu/gpu_device
. gen_wavernn. -
n ﬁpa;ampy & VoxCeleb2\test\aac_id01460_gen_54384 lintime/gpu/gpu_device
: embedding mel spectrogram
= inference.py 53 MB memory) ->
= LICENSE.txt 0.20 bus id: ©000:01:00.0,
= train.py
R ocoder:datasel 0.15 kensorflow\python
- = i prflow.python
s B .gitignore 0.10 1 be removed in a
g = demo_toolbox.py :
S
3 = encoder_preprocess. 0.05 2
=] = encoder_train.py I Clear pfix.
= LICENSE.txt 0.00
g iz README.md
:2; = requirements.txt — = = = = Coading €L wWeights a Er\saved_models\pretrained\pretrained.pt
12 " : — 3 2019-06-12 20:36:01.403942: I tensorflow/stream_executor/dso_loader.cc:152]
nthesizer_preprocess_audio.| 38 - -
:I vy i prep - £, #padgtargetsyaccondingatogeachaGitimaxglanath successfully opened CUDA library cublas64_10@.dll locally
= synthesizer_preprocess_embeds.py Synthesizer  my_synthesize()
M 9:Version Control ~ i= 6:TODO @) Event Log
731 CRLF + UTF-8 ¢ 4spaces * Git master + Python3.7: W & f

[m|

Invalid VCS root mapping: The directory D:\Users...gramming\Projects\TFE is registered as a Git root, but no Git repositories were found there. // Configure... (3 minutes ago)










RNN Music Generation
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Supplementary audio samples to the paper:

A Universal Music Translation Network



Input Clip

Temperature 1.0
—’_

Output clip 1o Clip Slot 2

O MAGENTA | 2 Electric Piano | Bass | Bass 2 J Master e
2 hr tric Plano | B u Electric Pijl 126 bpm 0
5| Hi > [BaE B | m A 89bpm
i} fal | . i3] ‘ P |Bass 2 J Drop Files and Devices Here 85 bpm
= = IR ] | > 4
2] [\ | B B | - 5
a2 m 2 ()1 |m . 2 16 ||m [} >
MIDI From ::MIDI From { Audio From :MIDl From ;Audio From
All I vl Al Ir villExt. Ir v Al In villExt. In v
I A Channels * 1 Ali Channels v y l,'." Channels vl -

Monitor | Monitor Monitor Monitor | Monitar
In M Auto||Off U In Auto[lOff| in }| Auto}lOff ‘ 0| Cue Out
MIDI To | Audio To | Audio To | Audio To | Audio To il 1/2 v
No Output v Master v"‘,‘4 t v“‘.( ster viliMaster v Mastﬁ-rOu}
! | i il 1/2 v
i | v &% ‘ o P
- — 0 0 0 0 0
: A w - - -
2Fo] SKel Mol Mol & 0] &
o - 24 24 - 24 - 24 - 24
1 < 2 3 1 5]
- . - 36 36 - 36 - 36 - 38
) - s - 48 S 18 S - 48 S | - 48 -~ M-38
[ 0 K o - 80 3 &0 o - 60 o | - 60 O/ - 60
>
Clip Sampie » 1.2 3 2 2.2 2 2.4
Bass i 4-Audio 0002 (2018 || Warp || Start 3
M| 441 KkHz 24 8it1Ch 1
Signature ‘ Edit ) (Save) | Rev Seg. BPM End
o 4 HiQ || Fade |l RAM 3if 11 1
Groove () ‘ Tmniposc 2 2
Naone l Bea v
Pasition
: ‘ 0 st Preserve
Detune ._.', no | Length
) ot 0.00 a8
1
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€ COMPOSITIONS © INFLUENCES @ SHARED WITH ME

L A COMPOSITIONS

= My Tracks TITLE PARAMETERS DURATION CREATION DATE

[ Piano Roll ( D New Composition #0 Modem Cinematic, F Minor, Epic Orchestra, 80 BPM, 3/4  1:50 Jun 7, 2020

-

® Billing

<> Updates
Bl Community
(») Tutorials

© FAQ

@ Send your feedback
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Composed by AIVA for NVIDIA
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/l, Aiva Technologies
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