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Studying melodic stability
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Studying relationships between variants

B Daar waren twee koningskinderen 4 (16)
@ Daar waren twee koningskinderen 2 (1)




Studying relationships between variants

Het was op een Zondagmorgen / Toen kwam hij mij [...]

Coll Bakker ([1900 ca.]), 057 [nr. 57]

[wijsaanduiding: ontbreekt]
Daar waren twee koningskinderen (4)

Gy 1T 3 T e

Het wis op oo 200 dag

g

Daar waren twee koningskind'ren / Die hadden [...]

Coll Bakker ([1900 ca.]), 140 [nr. 140]

[wijsaanduiding: ontbreekt]
Daar waren twee koningskinderen (4)

&8, T3 T3 14 3

Daar wa rea twee ko mings kn dron

Het waren twee koninghs kindren, / sy hadden [...]

43. Het waren twee koninghs kindren. B.
Van Duyse (1903-1908), I, p234 [nr. 107]

Daar waren twee koningskinderen (1)
s 14 s ¢ tp it
Hea wa

ma twee ko mnghs kin drea,

Het waren twee conincskinderen, / sy hadden [...]

43. Het waren twee conincskinderen. C.
Van Duyse (1903-1908), I, p235 [nr. 108]

Daar waren twee koningskinderen (2)
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Het wa ren ture mines kin -«



Use of characteristic licks and patterns
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Studying relationships between soloists
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Similarity measures

-alignment measures
-simple measures

*CUrve measures



Similarity measures

-events 11n melodies x and y



Similarity measures

[.evenshtein distance

LD(mi—lvyi) T 1
LD(x;,y;) = min § LD(x;,y;—1) + 1
LD(xi—1,yi—1) + 1(:1:@-#%)

[ JTransposition invariant
[/ Time scale invariant



Similarity measures

Substitution distance

SD(z;—1,y;) + 1

SD(z;,y;) = min SD(x;,yi—1) + 1

SD(x;—1,Yi—1)

[ JTransposition invariant
[/ Time scale invariant
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Similarity measures
kMismatch

Szmkmm L y Z 1(x@;éyz

[ JTransposition invariant
[ JTime scale invariant



Similarity measures

Difference
1=nN
Szmdsz(xv y) — Z ‘332 — yz‘
i=1

[ JTransposition invariant
[ JTime scale invariant



Similarity measures

Correlation

. . (i — @) (yi — YY)
SiMecorr (T,Y) = - Z —
i=1 vy

[ Transposition invariant
[ JTime scale invariant



Similarity measures

Pitch derivative
simpa(e,y) = [ 12/(¢) ~ v/ (8)

[ Transposition invariant
[ JTime scale invariant
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Material

-Dutch folk song database

-www.liederenbank.nl/mtc

- Annotated corpus: 360 songs

1651 annotated motifs, 97 motif classes


http://www.liederenbank.nl/mtc
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Music representation

SHESE

<
Q

)
S

o
=

MIDI note number
(@)
(@)

0 5 10 15 20
Duration units



Outline

-Similarity measures

-Material

-Music representation

-Pattern matching

-Evaluation method

-Comparison of similarity measures

-Influence of pattern length



Pattern matching
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Pattern matching
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Score

Evaluation method

Annotated
start position

0.66
0.33

3 2 -1 0 1 2 3
Metrical units from start position



Evaluation method

true positives (tp):
sum of matching scores

false positives (fp):
number of matches, minus tp

false negatives (fn):
squared number of matched motifs
per motif class, minus tp
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Comparison of measures

Threshold | Precision | Recall E.5 F1 F2
0.24 0.634 0.527 0.609 | 0.575
0.48 0.393 0.687 0.597
(a) Levenshtein Distance
Threshold | Precision | Recall E.5 F1 F2
0.24 0.663 0.439 0.602
0.48 0.582 0.557 0.569 | 0.562

(b) Substitution Distance




Comparison of measures

Threshold | Precision | Recall EF.5 F1 F2
0.24 0.633 0.524 0.607
0.42 0.404 0.668 0.504 | 0.591

(c) kMismatch

Threshold | Precision | Recall F.5 F1 F2
0.25 0.656 0.415 0.587
0.46 0.606 0.484 0.538
0.95 0.419 0.601 0.553

(d) Difference



Comparison of measures

Threshold | Precision | Recall E.5 F1 F2
0.13 0.327 0.395 0.338
0.24 0.306 0.443 0.362
0.42 0.215 0.541 0.415

(e) Pitch Derivative

Threshold | Precision | Recall E.5 F1 F2
0.64 0.140 0.685 0.384
0.991 0.219 0.393 0.282
0.999 0.222 0.378 0.280

(f) Correlation
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Influence of pattern length

-short patterns: <=2 notes
-medium patterns: 3-5 notes

-long patterns: >=6 notes



Influence of pattern length
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Influence of pattern length
kMismaltch
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Influence of pattern length

Pitch Derivative
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Influence of pattern length

Correlation
1.00 -

0.99¢ 0.35

o 0.98; 0.204

0.93 0.58

Short Medium Ldng



Results



Results

-String comparison outperforms
difference measures



Results

-String comparison outperforms
difference measures

-For short-medium patterns, simple
patterns perform equally well as
more involved measures



Results

-String comparison outperforms
difference measures

-For short-medium patterns, simple
patterns perform equally well as
more involved measures

-Measures which view melodies as
curves only become successful for
patterns >=6 notes



Perspectives



Perspectives

-Influence of music representation



Perspectives

-Influence of music representation

-Different pattern annotations



Perspectives

-Influence of music representation
-Different pattern annotations

 Different measures



Perspectives

-Influence of music representation
-Different pattern annotations
-Different measures

-Efficient implementations



Thank you!



