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Source: https://magenta.tensorflow.org/tone-transfer
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Agenda
* Sound as Data
* Automatic Speech recognition (ASR)
* Voice Recognition

 Music Generation
* Symbolic Al vs Audio Al systems
e Tools to Make Your Own Generative Music

* Concluding Thoughts and Further Questions
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Audio samples from WaveNet paper (2018)
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Digitally produced spectrogram of a male voice saying "nineteenth century'
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https://en.wikipedia.org/wiki/Spectrogram

A spectrogram is a visual representation of the spectrum of frequencies of a signal as it
varies with time.
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Automatic Speech
Recognition (ASR)
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Automatic Speech Recognition (ASR)

* Speech recognition 1s the ability of Al systems to identify
spoken words and convert them 1nto text.
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UNIQUE SEARCHING IN GENERATING
VOCABULARY AUDIO AND VIDEO SUBTITLES
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Used to be like
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https://www.superannotate.com/blog/openai-
whisper-automatic-speech-recognition-system
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Whisper from OpenAl

* In 2022, this 1dea of training on large data to achieve cross-
domain performance arrived in the world of speech
recognition with OpenAl’s launch of Whisper.

_— -
LA Calmit LA
virtual the forty

Usual ASR model

It's Italian

Lacalmaela
virtu dei forti.

Calm is the virtue
of the strong.
OpenAl Whisper


https://openai.com/research/whisper
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Whisper from OpenAl

* 680,000 hours of multilingual and multitask supervised data
* A third of Whisper’s audio dataset 1s non-English.
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Whisper from OpenAl

* https://huggingtace.co/openail/whisper-large-v2
£ Safetensors Model size 1.54Bparams  Tensortype F32 A

Hosted inference API

%y Automatic Speech Recognition Examples v

[ Browseforfile or & Recordfrombrowser or
Y Realtime speech recognition

Librispeech sample 2

P 0:00/0:14 wmmmm O
Compute
Before he had time to answer, a much-encumbered Vera burst into the room with

the question,—'l say, can | leave these here?' These were a small black pig and a
lusty specimen of black-red game-cock.



Voice Recognition

Pay attention to the difference from speech recognition
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Voice Recognition

* Identify an individual user’s voice (Biometric)

Voice Recognition
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Recognize sounds 1n circumstances
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Using Al to listen to all of Earth's Species

More resources



https://patternradio.withgoogle.com/
https://patternradio.withgoogle.com/
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Using Al to listen to all of Earth's Species




Music Generation
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Symbolic Al vs Audio Al systems
* Music Al generation into two broad camps: symbolic
generation and audio generation

* A symbolic Al system generates the notes making up music
* Exactly like a text generation model!

* It requires a human to play the music notes, or additional music
software to transform the notes into actual sound.

L1/8 Q:1/4=60 M:4/4 K:C "ASlowly and with feeling" z4 z2 z G | A2 B2
c2 BA|G2A2G2E2|D4z4|2z8|A2ABc2Bc|d2e2d2 cB|A622|z6
AB|c2ded2cd|e2dcB2AG|A8|]

text-to-music: https://huggingface.co/sander-wood/text-to-music
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Symbolic Al vs Audio Al systems

* An audio generation model synthesizes the waveform of the
music directly!
* This is a very challenging for machine learning task!

* A full 3-minute song in stereo puts us at over a billion samples.
Keeping musical coherency across the first sample to the millionth
sample is a difficult task.

Hr 00BN e

1 Second
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INPUT TRANSFORMATION
Acapella singing None
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Cello performing Classical Trumpet
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Discover more

Source


https://sites.research.google/tonetransfer
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MusicLM: Generating Music From Text

* Not open source, published 2023

* Dataset: The MusicCaps dataset contains 5,521 music examples,

each of which 1s labeled with an English aspect list and a free text

caption written by musicians.

About MusicFX

MusicFX is an experimental technology that allows you to
generate your own music. Certain queries that mention
specific artists or include vocals will not be generated.

MusicFX is powered by Google's MusicLM and uses Google
DeepMind’s novel watermarking technology, SynthID to
embed a digital watermark in the outputs.

We need your help to improve Al for everybody. Generated
audio and prompt suggestions are experimental. You can
report content under our policies or applicable laws, or give
feedback by clicking the flag icon so we can improve Al
responsibly together.

What is DJ mode

Generate a real-time stream of music by adding and
adjusting musical prompts to evolve the music live.

» Steer the music by adjusting the musical prompts with
the sliders. It may take a few seconds to adjust.

» Add up to 10 musical prompts. This can include
instruments, genres, emotions, etc.

« If you get stuck, press reset to get fresh music from the
same prompts.

Since MusicFX DJ is in high-demand, sessions are limited to
60 minutes and will automatically end if you're inactive for
more than 10 minutes.


https://www.kaggle.com/datasets/googleai/musiccaps
https://www.kaggle.com/datasets/googleai/musiccaps

AIID + Sound

MusicFX: Generating Music From Text

MusicFX (-

NO TRACKS YET

YOUR BEAUTIFUL SONG

IS ( 0:00 / 0:30 @

O Start over B8 I'm feeling lucky
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SUNO from OPENAI

Simple  Custom va5-all v Workspaces > My Workspace

SUNO

Q Sec Y Filters(3) w = Newest w

Song Description
' sophie_fwan
New Day v45-all

> 1
1 Create

New Day

+ Audio + Lyrics Instrumental Add a Caption

J Remix/Edit

+ gaita + trap + rock + jazz

+ Create
inspiring, natural, indie folk acoustic
guitars female vocals layered harmonies

[Versel
| woke up this mornin'
Birds were chirpin'
| felt somethin'
New day
g0 [Prechorus]
Sun's out
Go Pro Clouds are gone

Unlock new features,
more song credits, better
models, and more!

[Chorus]

Canyou feel it feel it
The energy today
Canyou feel it feel it
New day

Upgrade

[Verse 2]

| used to feel so lost
Out at sea

Now | know the cost
To be free
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Further questions

* What about music Al Copyright?
* Can a machine claim copyright 1f it 1s not a human?

Ownership & Copyright

Who owns the songs | generate using Suno?

If you are a paying subscriber to Suno, then you own the songs you generate while subscribed to Pro or Premier, subject
to your compliance with Suno’s Terms of Service.

If you are using a free version of Suno, we retain ownership of the songs you generate, but you are allowed to use those
songs for non-commercial purposes, subject to your compliance with Suno’s Terms of Service.

Suno is best suited for making new music with new lyrics, and you must obtain permission for any and all lyrics and
other content that you upload to Suno or otherwise incorporate into your songs. See Suno’s Terms of Service for a more
detailed discussion about the ownership and usage rules for the content generated using Suno.

If | write my own lyrics, do | still own them after submitting them to Suno?

Yes. Regardless of which version of Suno you use, you retain all ownership and rights to any original content you create
and input into Suno.

Resource


https://suno-ai.notion.site/FAQs-b72601b96de44e5cacd2cd6baa985448
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Activity: Play with models

o T ¥ = Paraformeri& 12 7):
https://help.aliyun.com/zh/dashscope/developer-
reference/quick-start-7

* https://jointoucan.com/bark

* MusicLM: Generating Music From Text:
https://aitestkitchen.withgoogle.com/tools/music-fx

* SUNO: https://suno.com/
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Thank you~

Wan Fang
Southern University of Science and Technology
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