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Music Search: purpose
·Private interest
·Identify a piece of music 

heard occasionally

·Art interest
·Citation analysis

·Commercial interest
·Customers willing to 

buy the recording only 
know the tune

·Copyright issues
·Plagiarism



Scenarios of Music Search
·ȺI remember the author/title/album ȣȻ

·ȺI remember lyricsȻ

Text search
Not a case of melody search

Search!



Scenarios of Music Search
·ȺI have a recorded fragmentȻ

Audio fingerprint search
Not a case of melody search



Scenarios of Music Search
·ȺI remember (can sing/hum/whistle / tap/strum on a 

virtual instrument ) a tuneȻ

·The most complicated scenario

· Input data inaccuracy

· Human perception factors

·Algorithms

·Query-by-humming

· Note score analyzing

A case of melody search





CǊƻƳ aŜƭƻŘƛŜǎ ƛƴ aƛƴŘ Χ
ό¦ǎŜǊǎΩ tƻƛƴǘ ƻŦ ±ƛŜǿ ύ
·Extract a melody from the mind

·Scores sheet

·Virtual instrument

·Humming, whistling, etc.

·Search within database

·Obtain results in form of ordered list
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·Create a database

·Stores preprocessed samples

·Extract a melody from the mind

·User interface

·Preprocessor algorithms

·Search within database

·Comparison with special algorithm

·Provide results in form of ordered list



CǊƻƳ aŜƭƻŘƛŜǎ ƛƴ aƛƴŘ Χ
·Create a database
·Stores preprocessed samples

·Extract a melody from the mind
·User interface (allows input)
· Scores sheet

· Virtual instrument

· Humming, whistling, etc.

·Preprocessor algorithms

·Search within database
·Comparison with special algorithm

·Provide results in form of ordered list



From Informationƛƴ aƛƴŘ Χ
·Create a database
·Stores preprocessed samples

·Extract an information from the mind
·User interface (allows input)
· Scores sheet

· Virtual instrument

· Humming, whistling, etc.

·Preprocessor algorithms

·Search within database
·Comparison with special algorithm

·Provide results in form of ordered list

ÅInstrumental ensemble
ÅTime signature
ÅKey signature
ÅTempo
ÅLyric
Åetc.



Search Filter (Example)
·General MIDI
·16 groups, 128 instruments + drums

·Likelihood of detection:
· 1 instrument = 1/128

· 1 group = 1/16

·Melody
·3 notes/intervals

·Likelihood of detection:
· Random notes in one octave = 1/(123) = 1/1728

· Intervals (З1 tone) = 1/(53) = 1/125 

·!ÎÄ ÉÔȭÓ ÓÔÉÌÌ ÄÉÆÆÉÃÕÌÔ ÔÏ ÇÕÅÓÓ Á ÍÅÌÏÄÙ ÂÙ ÏÎÌÙ ή ÎÏÔÅÓȦ



%ÁÒÔÈÓ -ÏÖÅÒȭÓ $ÉÓÔÁÎÃÅ ɉ%-$Ɋ

%ÁÒÔÈÓ -ÏÖÅÒȭÓ $ÉÓÔÁÎÃÅ έ$ ɉ%-$έ$Ɋ



EMD. Definition



EMD. Interpretation
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EMD & Polyphonic Music



.ŜŜǘƘƻǾŜƴΩǎ aƻƻƴƭƛƎƘǘ {ƻƴŀǘŀ
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.ŜŜǘƘƻǾŜƴΩǎ aƻƻƴƭƛƎƘǘ ǎƻƴŀǘŀ



Moonlight =>
/ƘƻǇƛƴΩǎ tƻƭƻƴŀƛǎŜ bƻΦ п



/ƘƻǇƛƴΩǎ tƻƭƻƴŀƛǎŜ bƻΦ п


