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Chapter 4: Music Structure Analysis

4.1 General Principles

4.2 Self-Similarity Matrices

4.3 Audio Thumbnailing

4.4 Novelty-Based Segmentation
4.5 Evaluation

4.6 Further Notes

In Chapter 4, we address a central and well-researched area within MIR known
as music structure analysis. Given a music recording, the objective is to
identify important structural elements and to temporally segment the recording
according to these elements. Within this scenario, we discuss fundamental
segmentation principles based on repetitions, homogeneity, and novelty—
principles that also apply to other types of multimedia beyond music. As an
important technical tool, we study in detail the concept of self-similarity
matrices and discuss their structural properties. Finally, we briefly touch the
topic of evaluation, introducing the notions of precision, recall, and F-measure.

Meinard Miller: Fundamentals of Music Processing Chapter 4: Music Structure Analysis

© Springer International Publishing Switzerland, 2015 Slide 3



4 Music Structure Analysis
Teaser

Meinard Miller: Fundamentals of Music Processing Chapter 4: Music Structure Analysis
© Springer International Publishing Switzerland, 2015 Slide 4



4 Music Structure Analysis
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4.1 General Principles

Temporal and
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4.2 Self-Similarity Matrices

[a3] B3| B4 |
[a3| B3 [ B4 |

[+
(o]

[a1]n2] 81 [B2]

[A1] a2 B1 [B2]

A1 |A2[B1 (B2] ¢ |a3[B3 B4

A3 B3 [ B4 |

2 [ o4

[+
Cc

[A1]A2] B1 [B2]

[a1] a2 [F]E[ _

Meinard Miiller: Fundamentals of Music Processing Chapter 4: Music Structure Analysis
© Springer International Publishing Switzerland, 2015 Slide 12
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4.2 Self-Similarity Matrices
Fig. 4.7
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4.2 Self-Similarity Matrices
Fig. 4.7
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices

Fig. 4.10
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4.2 Self-Similarity Matrices

Fig. 4.10
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
Fig. 4.11
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices

Fig. 4.13

Meinard Mdller: Fundamentals of Music Processing
© Springer International Publishing Switzerland, 2015

.0 (xw))

o(X) = (6(x1),6(x2),...

[ [w[velws]wa[ws[ve]vr] & Tvalo

///A///A :

N\

/ ™

/,, d | o
S

- 0

v [l lwlw[w[w]w] & [wlo

[ T [wlvzlw]w[w[w]v] e vo

X = (x1,x2,...,xx)

- - - 0

T vilvelw]w][v]w]w] s v

_‘xN)

(x1,%2, .-
1 [viva[va[va[ws[ve[v| & [vao
S

X =

[t Tvilvawsva[[vs[ve][vi] & |ws]o

Y

7%
A 4
/

N

%

r

1 [wi]va]va]wa[[ws[ve ][ v [ & [velo]

AN\N

¥

X = (x1,%2,...,%N)

F
.;’:”1’,',//"
4
”

ey

1+ [vifvz|valwafvs[ve][vi| & [velo
X = (x1,%2,....5n)

EEEEEEEE RS

Chapter 4: Music Structure Analysis

Slide 36



4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.2 Self-Similarity Matrices
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4.3 Audio Thumbnalling
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4.3 Audio Thumbnailing
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Segment length (seconds)

4.3 Audio Thumbnalling
Fig. 4.20
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Segment length (seconds)

4.3 Audio Thumbnalling
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Segment length (seconds)
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Segment length (seconds)
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4.3 Audio Thumbnalling

Fig. 4.21
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4.3 Audio Thumbnalling
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4.3 Audio Thumbnalling
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4.3 Audio Thumbnalling
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4.3 Audio Thumbnalling
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4.4 Novelty-Based Segmentation
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4.4 Novelty-Based Segmentation

Fig. 4.24
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4.4 Novelty-Based Segmentation
Fig. 4.24
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4.4 Novelty-Based Segmentation
Fig. 4.24
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4.4 Novelty-Based Segmentation
Fig. 4.25
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4.4 Novelty-Based Segmentation
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4.4 Novelty-Based Segmentation
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4.4 Novelty-Based Segmentation
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4.5 Evaluation
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4.5 Evaluation
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4.5 Evaluation
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4.5 Evaluation
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4.5 Evaluation
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4.5 Evaluation
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4.5 Evaluation

B1

V2

V3

B2

V4

VA1

V2

V3

V4

Est

aESt

Meinard Miller: Fundamentals of Music Processing

© Springer International Publishing Switzerland, 2015

Chapter 4: Music Structure Analysis
Slide 83




4.5 Evaluation
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