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Carnegie Mellon

Imagine the Musical Future

� Computers recommend music

� Music is “unfrozen”:

� Computers generate music to meet our needs

� Computers perform music with us

(OK, it’s done!)
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Music Understanding

� Recognition of pattern and structure in music

� Surface structure:

� Pitch

� Rhythm

� Timbre
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� Timbre

� Deep structure:

� Style

� Emotion

� Form
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Music Semantics (?)

� A common view: Music is abstract structured 
sound with no “meaning”

� A broader view: Music exists in a web of 
connections to:

� Emotion
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� Style / Genre / Nationality 

� Function / Occasion

� Tags

� Similarity / Alternate Versions / Multiple Performances

� How can we use Music Understanding and 
notions of Semantics?
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Emotion

� Classifiers

features
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� Generators (Roberto Bresin)

Emotion Space
ISMIR 2009, 95% accuracy (with Han, Rho, & Hwang)
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Style / Genre / Nationality

� Classifiers

features Genre
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~65% accuracy on 10 classes



Carnegie Mellon

Tags and Recommendation

Example:

Lastfm
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Tag/Artist Cloud (Anthony Liekens, Lastfm data)
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Similarity

� Based on audio features, tags, playlists

� Sequence Alignment techniques

(insert Audacity demo here)
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Music Alignment
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Music Structure Discovery
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The Future of Music

� What can we do with these techniques and 

representations?

� Computer  Composition

� Video Games� Video Games

� Film Scores

� Music to exercise by (?) Dance to (?)
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Accompaniment Video
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Computer Accompaniment

Performance

Input Matching

Score for

Performer

Score for

Accompaniment

Accompaniment
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Input

Processing
Matching Accompaniment

Performance

Music

Synthesis

Accompaniment
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�� Music Understanding and Semantic Music Understanding and Semantic 

Representations will help us to:Representations will help us to:

�� Find music we want to listen toFind music we want to listen to

�� Create music according to needCreate music according to need

�� Perform music with usPerform music with us

Conclusion
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�� Perform music with usPerform music with us

�� This is a rich area for researchThis is a rich area for research


