2 EULVAPLO:
Mouotkn kot Texvntn Nonuoouvn

Apetn) AvdpeomouAou

a.andreopoulou@music.uoa.gr



2XEOLAYPOUUA LaBNuoTOoC

iiiii

= Oplopoc M.I.R
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= MIR (Music Information Retrieval): Epeuvr]tLKo rniedlo mou otoxevElL
oTNV avamntuén HeBodwv Kal TEXVLKWV ylo Ty QVAKTNON KOl
geéopuén mAnpodoploc armo tTn HOUOLKN.

= EvOelKTIKEC EPAPHOVEC:
* Source separation
* Score following
* Music transcription
* Music improvisation / Music accompaniment
* Audio Similarity
* Music genre / instrument classification
* Music recommendations

* Chord recognition
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Cocktail Party Problem

The problem of Blind Source Separation is more clearly illustrated by the coctail party problem. Imagine the
situation of being in a coctail party with a lot of people talking simultaneously. The coctail party problem is
defined as the problem of using your ears (sensors) to isolate every speaker (source) in the room while
suppressing the others. This problem can be extended to the M sensors, N sources case, leading to the general

Blind Source Separation case.

Audio Source Separation using Independent Component Analysis

Many methods have been applied to solve BSS. Recently, we have seen the emergence of Independent
Component Analysis, that proved to be extremely efficient in the separation of instaneous mixtures (a very
special case of BSS). Our basic research effort is to apply ICA techniques to some other interesting source
separation cases (i.e. sources recorded in a real room environment), using fast Newton-type ("fixed-point
algorithms"), and extend these techniques to musical instrument separation from audio recordings. Other
aspects involved in my project are: ICA using multiresolution analysis, ICA of more sources than sensors and

ICA in the presence of noise.

Blind Source Separation demo

You can listen to some audio source separation demos of the algorithms presented in the following papers:

« " Audio source separation of convolutive mixtures", IEEE Transactions on Speech and Audio
processing, Volume: 11, issue: 5, pages 489-497, September 2003.
"New fixed-point solutions for convolved mixtures", 3rd International Conference on Independent
Component Analysis and Source Separation, San Diego, California, December 2001
"A fixed point solution for convolved audio source separation"”, IEEE workshop on Applications of
Signal Processing on Audio and Acoustics, New Paltz, New York, October 2001.

http://utopia.duth.gr/nmitiano/separation.html
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Source Separation

ZYLIA
Studio PRO

== Y LI/

ZYLIA Studio PRO
VST / AU plugin for sound source separation

i)

Please, wear your headphones

https://www.youtube.com/watch?v=7-PdjFéw0Od4
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https://www.youtube.com/watch?v=EUVQr6ZDM_4
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score following A
tool

https://www.youtube.com/watch?v=q550kme1lvTc



Chord Recognition

Chordec:
Demo 1

https://www.youtube.com/watch?v=H1_9isNISw8



Chord Recognition

Chordec:
Demo 2

& Chord Camp
@Chordec Q Search for more Chord Sets

& Categories @ Offline G u ita r

9. Traditional > b b e

10rIde

W2 Kids

‘ Christmas

https://www.youtube.com/watch?v=6Ltb636gvn8
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Chord Recognition

@ CONTINUE WITH FACEBOOK

https://chordify.net/



https://chordify.net/

Score searching

musiconn.scoresearch

ﬂ]USI[)[]ﬂﬂSEﬂPeseapc Boyerische

[UP UEPﬂEIZ EMUS| UJ|SSEﬂSEhE| Information for Excellence

Search About this project Help Contact DE | EN
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© Find transposed results Exact search only

Please give at least 3 notes



https://scoresearch.musiconn.de/ScoreSearch/

Audio fingerprinting

Shazam

SHazaMm MY LIBRARY APPS CHARTS

O .4 01230

I Like It

Cardi B & Bad Bunny & J Balvin
© 6,099,114 Shazams

®MUSIC  OPEN




Query by humming

Sound Hound

O

SoundHound

Discover, search, and play any song --
featuring voice control.

Download on the GETITON
‘ App Store || P> Google Play

https://www.soundhound.com/soundhound



https://www.soundhound.com/soundhound
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AnthemScore
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https://www.youtube.com/watch?v=f8KpEOhyFIO&t=39s






Automatic Music Accompaniment

MySonag:
Automatic Accompaniment
for Vocal Melodies

MySong

lan Simon (University of Washington)
Dan Morris (Microsoft Research)
Sumit Basu (Microsoft Research)

ACM CHI 2008

http://research.microsoft.com/~dan/mysong

https://www.youtube.com/watch?v=DCG3ghz6sIE



Automatic Music Generation

Computoser

Listen to unique, computer-generated music...

Computoser is an "artificial intelligence" algorithm that tumns the computer into a music composer.
Each track you hear is algorithmically generated.

|

00:00 02:05

Light Talks Quickly

< Previous

Dislike

Download: Original .midi | .mp3 | MusicXML (licensed under Creative Commons)

Permanent link to this track. Share this track to: [twitter] [facebook]


http://computoser.com/

Automatic Music Generation

- JUKedeck.com

https://www.jukedeck.com/



https://www.jukedeck.com/

Automatic Lyrics Generation

Song Lyrics Generator

Write your own song lyrics in less than a minute!

Genres

"
& o

|

Song Lyrics
Generator
Love Song

Line By Line

Rhyming Song Summer Song Country X Factor Song



https://www.song-lyrics-generator.org.uk/

Audio Similarity — Classification
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Audio Similarity —
Music Genre Classification

e
e

Every Noise at once
Music Genre Map

http://everynoise.com/engenremap.html



Audio Similarity —
Music Genre Classification

Musicmap
The Genealogy and History of Popular Music Genres from Origin till Present (1870-2016)

'\' - ' “I

GOSPEL & pioNeers

JAZZ

DOWNTEMPO /amsient
0T

JAMAICAN /receae
RAP /1P Hop MUsIc
INDUSTRIAL & cotHic

INDUSTRIAL & corHic

TECHNO
HOUSE
TRANCE

HARDCORE tecino

BREAKBEAT
DRUM ‘N’ BASS  /auncLe

https://musicmap.info/#



https://musicmap.info/

Audio Similarity —
Music Recommendation
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| Browse

Radio

YOUR LIBRARY
Your Daily Mix
Recently Played
Songs

Albums

Artists

Stations OVERVIEW PODCASTS CHARTS GENRES & MOODS NEW RELEASES DISCOVER CONCERTS

Local Files

Podcasts When the lights go out >

@ New Playlist

Bedroom

/@t_‘l“

Vol. 1, na.1-10

Etude No.2 —+
Philip Glass
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