Melodic Search:
Strategies and Formats

CS 275B/Music 254




On melody

» What is a theme!?

» What is an incipit!

» Are all themes incipits?

» Can you tell the key from a melody?

» Can you tell whether something you hear begins at the
beginning?
» Is melody one-dimensional?

» How can we isolate a melody algorithmically?
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On melody

» What is a theme? Significant content that identifies a
piece

» What is an incipit! Opening phrase
» Are all themes incipits? No
» Can you tell the key from a melody? Sometimes

» Can you tell whether something you hear begins at the
beginning? 7!
» Is melody one-dimensional?

» How can we isolate a melody algorithmically?
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Imported search strategies
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Imported search strategies

= Probability ranking

= Sorting, clustering, categorization
= String matching, edit distance

= N-grams

= Dynamic programming

= Pattern detection
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Probability ranking

“Query-by-humming”: work of Lloyd Smith et al, ¢. 1995.
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Melodic sorting (incipits)

[Ranking??] Examples from RISM
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John Howard, "Strategies for sorting
melodic incipits," CM 11 (1998).
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Edit distance: text

1. Item-by-item comparison

2. Penalties for

e substitutions
e insertions

e deletions

Bag

Bat

Cat

Catch

)

Target=bag

atches=bag, Bag, BAG
on-matches [different order]=gab, abg, bga

irection of comparison=L *R
atch=L—R
on-matches [different direction]|=R—L; T—B; B—T;

77

iteral content required for match=bag
atches=baggage, cabbage
on-matches [different literal content]=beagle, bang, bad

and good
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Edit distance (music)

Target=bag

Ambiguities
-iteration (accent invariant) - I BNETRIEH Symbolic matches:
-polyphonic involvement
-decoration (accent invariant
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N-grams
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Beethoven: Archduke Trio

IMSLP Music Search by Peachnote

Please enter a melody or a

b Tweet

[metoay j Search
Smoothing [0 =

[s84515

Petrucci Music Library =

I~ Normalized

®584.51.5 02012

use) A | | |

Keyboard shortcuts

filter search results | (e.g. Mozart, winds, or quartet)

6 Capricen, Op.27
Kirchner, Theodor (1877)

Yol [score] pages 1.6

6 Partitas
Bach, Johann Sebastian (1726)

Yol [score] page 7
[score] page §
Iscore] page 10

Wil (score] page 1
[score] page 1
more ..

Piano Trio No. 7 in B-flat majer
Beethoven, Ludwig van (1811)

Piano Trio
Pierné, Gabriel (1820)

il [score] page 1
score] pages 2.4,
10

[score] page 4

Antigone 1 (score] pages 31,34,

Mendelssohn, Felix (1341) 6

o [score] page 26
score] page 12

mere ...

Giulio Cesare in Egitto
Handel, George Frideric (172¢)

YouflS [score] page &
[score] page 51

more .

The Nutcracker
Tchaikovsky, Pyotr (1282)

Yol [score] page 23
Iscore] page 2

more .

Symphony No. @ in D minor
Bruckner, Anton (1835)
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Duke University Library Music Search by Peachnote

3 Tweet

Please enter a melody or a sequence of chords (advanced use) A 1 1

Iniunim

i

[sa515

Duke University Library =

|me\ody

Smoothing:|0 =

j Search

Keyboard shortcuts

™ Wormalized

filter search results | (e.g. Mozart, winds, or quartet)

My ald home and friends YollS [score] page 2

1875

1880

1890

* 56451501919

'
1300
1900

Cory Brothers (1874)

2 Huckleberry Finn cake walk; Two-step YollS [score] page 2

Jos. Morris (1300)

Fishing for the moon; Green bird YoflS [score] page &

empire Music (1307)

Mandy's ragtime waltz YoflE [score] page &

Sam Fox (1912)

Dreaming dreams of you
Hamilton S. Gordon (1913)

i [score] page 4

1w [score] page 2

Down among the sheltering palms.
Leo Feist (1915)

1w [score] page 4

‘When the good Lord makes a record of a heros’
deed he draws no color line

M. Wi & Sons (191g)

next
you can also browse using the chart
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IMSLP Music Search by Peachnote glvﬂfﬁ  Tweet Duke University Library Music Search by Peachnote [urEreyy=m=} @ Tueel

Please enter a melody or a use) A | | | Please enter a melody or a sequence of chords (advanced use) A 1 1
[s84515 [metoay =l Search Keyboard shortcuts

Petrucci Music Libary =|  Smoothing [0 = I~ Normalized ISEi 4615 |me\ody j m Keyboard shortcuts
Duke University Library = Smoothing:|0 = ™ Normalized
flter search results | (e.g. Mozart, winds, or quartet)

6 Capricen, Op.27 Wl [score] pages 1.6 filter search results | (e.g. Mozart, winds, or quartet)

Kirchner, Theodor (1877)

My old home and friends Tl [score] page 3
6 Partitas. Yol [score] page 7 « 58451501918 CY Broth Ja7a page 2
Bach, Johann Sebastian (1726) [score] page § : ory Brothers (1574)
Iscore] page 10 z Huckleberry Finn cake walk; Two-step il [score] page 3
Jos. Morris (1300)
®584.51.5: 02012 P Trio No. 7 in B-fiat Wil 1
iano Trio No. 7 in B-flat major score] page 1 . N
: M
Beethoven, Ludwig van (1211) score] page 1 Fishing for the moon; Green bird wilD [score] page &
empire Music (1307)
more ..
Piano Trio D [score] page 1 Mandy's ragtime waltz Tl [score] page 6
Pierné, Gabriel (1920) [score] pages 2.4, Sam Fox (1912)
10
[score] page & Dreaming dreams of you Tl [score] page 4
Hamilton S. Gordon (1913)
Antigone il [score] pages 31,84, | Down among the sheltering palms 1w [score] page 2
Mendelssohn, Felix (1841) 3% 1875 1900 Leo Feist (1915)
1880 1850 1300
Giulio Cesare in Egitto 1wl [score] page 26 When the good Lord makes a record of a heros' Yl [score] page 4
Handel, George Frideric (172¢) [score] page 12 deed he draws no color line
mere ... M. Wi & Sons (1915)
The Nutcracker YouflS [score] page & et
Tchaikovs tr (1392 51
ai Ky, Pyotr (1352) [score] page 51 you can also browse using the chart
more ..
Sympheny No. @ in D minor Yol [score] page 23
Bruckner, Anton (1836) [score] page 2

more .
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http://www.peachnote.com/datasets.html

Dynamic programming

Examples: Jonathan Foote

Example: 2 performances of Beethoven's
Syvmphony No. 5

T —

48 86 143 191 238 287 34 362
time (s)

von Karajan Kleiber

Performance-based Gleiii Gaiild

self-similarity matrices Rhythmic similarity
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Pattern detection
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Pattern detection

Settings of the word "Liebe"

D795/6 Der Neugierige

Nettheim: MuSearch (SCORE)
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Vulnerabilities

Query Target (scale degree): 32123
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Vulnerabilities

Target: 3331
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Themetinder

A search application for melodic data
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Themefinder

Themefinder |
e (o) ot o) i | Classical = themes
Take the Quartet Quiz. FOlk = inCipitS
HRepertory Classical - EH type of music to search Renaissance - inCipitS

Piteh a AG sharp=#, flat=
e.g.C E- G F#

Interval maj=M, min—m, aug—A, dim—d per—Fp,
H fifth=5, up=+, down——.
e.g. +m9% -PF8§ +M3 P1

Secale a8 do=1, re=2, mi=3, fa—4, so=5, la—6, ti=7

Degree {mode insensitive). e.g. 34554321

Gross g up=/, down=\, unison=—.

Contour e.g. //\-/ or undsu

Refined up step—m, up leap=mn,

Contour B down step=d, down leap=D, same=s. e.g.
ulUD=dna

Location @ beginning of theme
only, or H

) anywhere in theme

Key Any -
Mode: Any ~

Meter /

Submit Search

Sponsored by the
Center for Computer Assisted Research in the Humanities
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Search examples ...in decreasing order of precision

%E'ﬁ' ]

pitch: DAGFEDDDDDDD C#

===

interval: +P5 -M2 -M2 -m2 -M2 +P§ P1 P1 P1 P1 P1 -m2
scaledegree: 1543211111117
gross contour: / \ VAV N/ - - - - - \

refined contour: UddddUssssssd
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Thought for the day

» “The dictionary describes melody as a series of wotes strung
together in o meaningful sequence.”

Source: U.S. Patent application
20060254411 (Nov. 16, 2006)
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