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Two Parts

• Paper Reading:
• Perceptual basis of evolving Western musical styles 

• Supporting Information

• Practice
• Music21

• attempt at feature extraction



Music underwent substantial changes 



Scores

Feature Vectors

Clusters

Figure 1

Feature extraction

K-means clustering

Plotting

 Scores
 Peach Corpus, 1730-1930
 Grouped by years

 Feature extraction
 conditional probability distribution of 

melodic intervals (matrix) - Py(i2|i1)
 Frobenius norm (vector)

 K-means clustering
 5 clusters
 One is a noise cluster with only 3 

samples

 Plotting



 10 year lag

mistake here



Explain the characteristic of periods

• Orthogonal NMF
• *P2 middle left

• Musicological Interpretation



Corpus

Matrix T

Matrix W&H

Figure 2

coding

Orthogonal NMF

Plotting

• Matrix T
• rows correspond to a flattened coding 

of each year’s data

• “each year’s data”
• Conditional probability matrix
• Joint probability matrix
• Reshape and concatenate into vectors



Orthogonal NMF
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≈ ×

T            ≈       W      × H

(number of years) = Y                 
(dimension of features) = F
* What is K?

Y*F Y*K K*F

H corresponds to a set of relevant characteristics 
of the styles found using k-means, and W is their 
weight over time.



Relevant characteristics of the styles 

Diatonic: 自然音阶的



IR Theory



Music21

• a Python-based toolkit for computer-aided 
musicology

• a project nurtured at MIT

• http://web.mit.edu/music21/



MusicXML Parsing

• Call MuseScore/Sebilius/Fenale to display score

• Parse MusicXML (or other format) into note stream



MusicXML Parsing



Feature extraction


