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Chapter 1: Music Representations

11 Sheet Music Representations
12 Symbolic Representations
1.3 Audio Representation

1.4 Further Notes

Musical information can be represented in many different ways. In Chapter 1,
we consider three widely used music representations: sheet music, symbolic,
and audio representations. This first chapter also introduces basic terminology
that is used throughout the book. In particular, we discuss musical and
acoustic properties of audio signals including aspects such as frequency, pitch,
dynamics, and timbre.




Music Information Retrieval (MIR)

Sheet Music (Image) CD / MP3 (Audio) MusicXML (Text)
Dance / Motion (Mocap) MIDI
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Player Piano (1900)

Piano Roll Representation (MIDI)

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

Piano Roll Representation (MIDI)

Query: ===

Goal: Find all occurrences of the query




Piano Roll Representation (MIDI)

Query: -—\.- =

Goal: Find all occurrences of the query

Matches:
- -i- -
= - ‘-_H -F_‘- -lli—\- —.
=== = == mo———
- e | v - T
= I == S=_=—==_====r-==c=-=]
-

Music Retrieval

Hit

Database
Query
>
. Bernstein (1962)
Audio-ID Beethoven, Symphony No. 5
Beethoven, Symphony No. 5:
. = Bernstein (1962)
Version-ID = Karajan (1982)
= Gould (1992)
= Beethoven, Symphony No. 9
Category'lD = Beethoven, Symphony No. 3
= Haydn Symphony No. 94

Music Synchronization: Audio-Audio

Beethoven's Fifth

Music Synchronization: Audio-Audio

Beethoven's Fifth

Orchester > D'H
(Karajan) 05| _ |
Piano > o H 1
(Scherbakov) -0

10 15
Time (seconds)

Music Synchronization: Audio-Audio

Beethoven's Fifth

Orchester > v-w———-”—
(Karajan) 05| _ _ |
Piano > o H 1
(Scherbakov) -0

Application: Interpretation Switcher

Interpretation Switcher
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Music Synchronization: Image-Audio

Grave,

Music Synchronization: Image-Audio

Grave,
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How to make the data comparable? How to make the data comparable?
. Grave: Image Processing: Optical Music Recognition
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How to make the data comparable?

Image Processing: Optical Music Recognition
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Audio Processing: Fourier Analysis

How to make the data comparable?
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Audio Processing: Fourier Analysis




Application: Score Viewer

Music Representations

Allegra con brio J

-

é‘ == sei i Taaa
(EEEEE
{ - N
S— .= ==
VAR T 2 I N i B R ]
S S R T TR
a ® @




