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Music Processing

Sheet Music (Image)

Allegro con brio( J - 105
-

QJ%}. (11 n m

e — —

¢ = === | *—1*
-

£ ~ -

FEE SEnnik EssiTEE

ﬁ; * QUH_.P

. e, &

Dance / Motion (Mocap)
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Singing / Voice (Audio)

CD / MP3 (Audio)

Music Film (Video)

MusicXML (Text)

<note>
<pitch>
<step>E</step>
<alter>-1</alter>
<octave>4</octave>
</pitch>
<duration>2</duration>
<type>half</type>
</note>




Music Processing
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Piano Roll Representation




Player Piano (1900)




Piano Roll Representation (MIDI)

J.S. Bach, C-Major Fuge
(Well Tempered Piano, BWV 846)




Piano Roll Representation (MIDI)
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Goal: Find all occurrences of the query

Query:




Piano Roll Representation (MIDI)

Query:
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Music Retrieval Database

)
Query |
>
: Bernstein (1962)
Audio-ID Beethoven, Symphony No. 5
Beethoven, Symphony No. 5:
, = Bernstein (1962)
Version-1D = Karajan (1982)
= Gould (1992)
: = Beethoven, Symphony No. 9
Kategorle-ID = Beethoven, Symphony No. 3
= Haydn Symphony No. 94




Music Synchronization: Audio-Audio

Beethoven'’s Fifth
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Music Synchronization: Audio-Audio

Allegro con brio(J=10s)
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Music Synchronization: Audio-Audio

Allegro con brio(J=10s)
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Application: Interpretation Switcher

Interpretation Switcher

Beethoven, Op067-1_Symphony5

- midi
» midi 00:44.18 ¥ Bernstein

Scherbakov

Bernstein

Sawallisch

Scherbakov

Absolute
Relative ® @ @ Movement selection [J Interval Repeat

Reference




Music Synchronization: Image-Audio
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Grave.

Music Synchronization: Image-Audio
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How to make the data comparable?

Grave.
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How to make the data comparable?

Image Processing: Optical Music Recognition

Image

Audio




How to make the data comparable?

Image Processing: Optical Music Recognition

Image

Audio

Audio Processing: Fourier Analyse



How to make the data comparable?

Image Processing: Optical Music Recognition

Image

Audio

Audio Processing: Fourier Analyse



Application: Score Viewer

AudioViewer

Beethoven - Complete Piano Sonatas - Daniel Barenboim

Beethoven - Klaviersonaten Band 1 - Henle

Pathetique

S

geiom

[ ) S
e d o S
e LN #3)

Q
)

54 Bar:-/211 Page:-/285

' " Score Following Off Play Stop




Music Structure Analysis

Example: Brahms Hungarian Dance No. 5 (Ormandy)
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Music Structure Analysis

Example: Brahms Hungarian Dance No. 5 (Ormandy)

60

80

100

120

140

160

180

Z(IO

Time (seconds)




Music Structure Analysis

Example: Brahms Hungarian Dance No. 5 (Ormandy)
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Tempo Estimation and Beat Tracking

Basic task: “Tapping the foot when listening to music”

Example:  Queen — Another One Bites The Dust

Time (seconds)



Tempo Estimation and Beat Tracking

Basic task: “Tapping the foot when listening to music”

Example:  Queen — Another One Bites The Dust
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Tempo Estimation and Beat Tracking
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Music Processing
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Book: Fundamentals of Music Processing

Meinard Miiller

Fundamentals of
Music Processing

Audio, Analysis,
Algorithms, Applications

@ Springer

Meinard Muller

Fundamentals of Music Processing
Audio, Analysis, Algorithms, Applications
483 p., 249 illus., hardcover

ISBN: 978-3-319-21944-8

Springer, 2015

Accompanying website:
WWW.music-processing.de



Book: Fundamentals of Music Processing

Music Processing

Chapter Scenario

1| 42, | | Music Represenations
Fourier Analysis of

2 i
Signals

3 Music Synchronization

Music Structure
Analysis

Chord Recognition

Tempo and Beat

" | Tracking

it | Content-Based Audio
S | Retrieval

Musically Informed
Audio Decomposition

Meinard Muller

Fundamentals of Music Processing
Audio, Analysis, Algorithms, Applications
483 p., 249 illus., hardcover

ISBN: 978-3-319-21944-8

Springer, 2015

Accompanying website:
WWW.music-processing.de



